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BOBBY JINDAL HaroLD LEGGETT, PH.D.

GOVERNOR SECRETARY
State of Louisiana
DEPARTMENT OF ENVIRONI;VIENTAL QUALITY
ENVIRONMENTALSERVICES
Certified Mail No. -

Agency Interest (AI) No. 157847
- Activity No. PER20080002
Mr. Joe Rutkowski
Vice President
1915 Rexford Rd
| Charlotte, NC 28211

RE: Prevention of Significant Deterioration (PSD) Permlt PSD-LA-740
Consolidated Environmental Management Inc - 'Nucor Steel Louisiana
Convent, St. James Pan's_h, Louisiana

Dear Mr. Rutkowski:

|
Enclosed is your permit, PSD-LA-740. Construction of|the proposed project is not allowed until such
time as the corresponding Part 70 Operating Permit is issued. l

Should you have any questnons contact Kermit Wittenburg of the Air Permits Division at (225) 219-
3100.

Sincerely,

Cheryl Sonnier Nolan
Assistant Secretary

| Date
CSN:kcew
c: US EPA Region VI

I

Post Office Box 4313 * Baton Rouge, Louisiana 70821 4313 Phone 225-219-3181;* Fax 225-219-3309

i
wvnw.deq.Joussiana.gov
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' Agency Interest No. 157847
PSD-LA-740

AUTHORIZATION TO CONSTRUCT AND OPERATE A NEW FACILITY
PURSUANT TO THE PREVENTION OF SIGNIFICANT DETERIORATION
REGULATIONS IN LOUISIANA ENVIRONMENTAL REGULATORY CODE,
LAC 33:111.509

In accordance with the provisions of the Louisiana Environmental Regulatory Code, LAC
33:111.509,

Consolidated Environmental Management Inc
1915 Rexford Rd
Charlotte, NC 28211

is authorized to construct the facility at Nucor Stcel Louisiana near

From I-10 & Hwy 22 go west on Hwy 22 to Hwy 70
Go west 4.2 Mi on Hwy 70 to Hwy 3125

Go south 2 Mi to Main Gate

Convent, LA 70723

subject to the emissions limitations, monitoring requirements, and other conditions set forth
hereinafter. :

This permit and authorization to construct shall expire at midnight on , 2010,
unless physical on site construction has begun by such date, or binding agreements or contractual
obligations to undertake a program of construction of the source are entered into by such date.

Signed this day of _ , 2008.

Cheryl Sonnier Nolan

Assistant Secretary

Office of Environmental Services

Louisiana Department of Environmental Quality
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BRIEFING SHEET
|

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847 |
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740

PURPOSE ,
| :
Consolidated Environmental Management Inc., a submdnary of Nucor proposes to construct and
operate a 6.60 million ton per year Pig Iron productlon facility on approximately 4,060+ acres of
undeveloped land on the Mississippi River at — about mile marker +163 just upstream of

Romeville. | ‘

|

RECOMMENDATION |

Approval of the proposed construction and issuance of a permit.

REVIEWING AGENCY é

Louisiana Department of Environmental Quality, Office of Environmental Servwes Air Permits
Division . | ‘ {

I :
PROJECT DESCRIPTION P :

The Nucor Steel Louisiana facility will use the blast .’furnace process to producc high quality pig
iron. Nucor plans for the mill to reach an antlclpatcd peak annual productlon rate of over six
million metric tonnes of iron per year. The basic raw ‘materials for the pig lron production process
are iron ore, in lump or pellet form; coal; sinter; and| flux, which may be llmestone dolomite, or .
slag. The facility will process the coal into metallurgical-grade coke for use m the blast furnaces, at
dedicated coke ovens on the site. The blast furnaces themselves are closed hunits with virtually no
atmospheric emissions. The coke ovens follow the heat recovery design. A smter plant will also be
constructed at the site to recycle fine materials and dusts for increased raw matenal efficiency. By
recovering heat from the coking process and combusting blast furnace gas 1n multiple boilers, the
mill will produce enough electricity to completely prov1de for facility usage and may also provide
some electrical export to the public utility: grid. Estlmated emissions, 1n tons per year, are as

follows: ‘ f
J
Pollutant Emissions PSD de minimis Review required?
]
PM 3,012.55 ‘ , 25 | Yes
PMp | 1,627.05 15 Yes
SO, - 5,009.74 ' 40 Yes
NOx 4,049.88 |40 Yes
CO 20.,406.15 : 100 Yes
NOC 403.14 : 40 Yes
Lead 0.375 06 No
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BRIEFING SHEET

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847

TYPE OF REVIEW

Consolidated Environmental Management Inc

Convent, St. James Parish, Louisiana
PSD-LA-740

Particulate matter (PM/PM,q), sulfur dioxide (SO;), nitrogen dxide (NOy), carbon monoxide
(CO), and volatile organic compound (VOC) emissions from the proposed facility will be above
PSD significance levels. Therefore, the requested permit was reviewed in accordance with PSD

regulations for PM/PM,s, SO; NOyx, CO, and VOC emissions.

Emissions of LAC

33:II1.Chapter 51-regulated toxic air pollutants (TAP) have been reviewed pursuant 1o the
requirements of the Louisiana Air Quality Regulations.

BEST AVAILABLE CONTROL TECHNOLOGY

PM/PM,q, SOz, NOx, CO, and VOC emissions are above PSD significance levels and must
undergo PSD analyses. The selection of control technology was based on the BACT analysis
using a “top down” approach and included consideration of control of toxic materials.

BACT was determined 1o be:

. . . PM,o NO, 80, CO vOoC
Unit Unit Identifiers | g, 1 BACT | BACT BACT  |BACT
No feasible control
technology for
Blast Blast Furnace Gas.
Furnace / Fuel gas cleaning | Low-NO, (BFG) Good Good
Hot Blast with cyclone and | fuel Limit Nat. Gas combustion | combustion
Stoves STv-101, 102 wet scrubber combustion | sulfur content practices practices
Local collection No feasible
hoods and fabric No feasible control | control
Cast House | CST-101, 201 filter technology technology
Low Sulfur Coal, Good Good
Coke Oven Staged Lime spray drying | combustion | combustion
Gas COK-111, 211 Fabric filter combustion | scrubber practices practices
| Blast Fabric filter, water
Furnace & PCI-101 suppression and
Coke Qven enclosed
Coal Prep. COK-100, 104, 204 | conveyors
Compacted coal,
Coke Oven negative pressure
Charging COK-101, 20!} ovens
Compacted Compacied | Compacied
Coke Oven coal-andflat ! coal-and flat{-coalandflat
i Pushing COK-102, 202 Flat car pushing | car pushing | and flat car pushing | car pushing | car pushing
Quench Tower
Coke Baffles and Low-
Quenching COK-103, 203 TDS Water
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Consolidated Environmental Management Inc - Nucor Steel
~ Agency Interest No.: 157847
Consolidated Environmental Management Inc
Convent, St. James Pari!sh, Louisiana

BRIEFING SH;EET

I

|

D
|
)

!

1

L.ouisiana

PSD-LA-740 i
!
. : . PM,, NO, - | (80, | |CO voC
Unit Unit Identifiers | g, op BACT | |BACT i |BACT | BACT
: Water suppression ' | ]
Slag SLG-101, 102, 201, | of dust generating ]
Granulation .| 202, 301, 306, 401 | sources i f
Slag Milling | SLG-302, 303, 304, ! i
/ Processing | 303, 402, 403, 404, ’
406, 407, 408,409 | Fabric filters i '
Diverted Wet suppression | !
Air-Cooled | SLG-104, 105, 106, | of dust generating f
Slag 204, 205, 206 Sources |
: ) | No feasible control
Fuel cleaning with | Low-NO} technology for BEG | Good Good
Topgas cyclone and wet | fuel i Limit Nat. Gas | | combustion | combustion
Boilers PWR-101- 108 scrubber combustion | sulfur content l practices practices
' Collection No feasible Good Counterflow
. |.systems and fabric | control , Lime spray drying | combustion | injection of
Sinter Plant .| SIN-101, 102 filter "t technology | scrubber | practices additives
Cellular drift | :
eliminators and |
Cooling low TDS cooling |
Towers TWR-101, 102, 103 | water | ‘.
: Wet suppression | :
Storage PIL-101, 102, 103, | of dust generating i
Piles 104, 105, 106, 107, { sources. Paved |
108 roads where }
practicable and |
reduced speed !
Road Dust | FUG-101, 102 limit T
Hot Metal Collection hoad l ;
Handling P1G-101, 102 and fabric filter ’ (
Stock :
House; !
Sinter
Material SIN-103, 105, 106; l
Handling STC-101, 201 Fabric filters ‘
' COK-112, 113,
212, 213,214, 215;
Material DOC-101, 102, Enclosed
Handling DST-101, 201; conveyors and

and lranster

FUG-103; TRN-TU]

water suppression

AIR QUALITY IMPACT ANALYSIS

|
!
'!
!
|
i
|
!

s

Prevention of Significant Deterioration regulations require an analysis of air quality for those

4

i

I
b
i
|
)
1
1
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BRIEFING SHEET

Consolidated Environmental Management Inc - Nucor Stecl Louisiana
Agency Interest No.: 157847
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740

pollutants emitted in significant amounts from a proposed facility.

Dispersion Model Used:  AERMOD

Pollutant Time Period  Calculated Maximum Calculated Maximum National Ambient

Ground Level Ground Level Air Quality

Concentration Concentration Standard

(Nucor plus (Nucor Contribution) {NAAQS}

Background)
PMio 24 - hour 388.4 pg/m’ 3.14 pug/m’ 150 pg/m’
SO, 3 -hour 1693.2 pg/m’ 14.4 pg/m’ 1,300 pg/m’
SO, 24 - hour 630.8 pg/m’ 4.72 pg/m’ 365 pg/m’
SO, Annual 88.5 ug/m’ ' 0.18 pg/m’ 80 ug/m’
NOx Annual 60.2 pg/m’ * - 100 pg/m’
CO* 1-hr 1194.4 pg/m’ - 40,000 pg/m’
Co* 8-hr 475.7 ug/m’ - 10,000 pg/m’

ADDITIONAL IMPACTS

Soils, vegetation, and visibility will not be adversely impacted by the proposed facility, nor will
any Class I area be affected. The project will not result in any significant secondary growth
effects. Approximately 875 new permanent jobs will be created.

PROCESSING TIME

'Application Dated: May 12, 2008

Application Received: May 12, 2008

Additional Information Dated: August 6, 2008, August 7, 2008, August 8, 2008, Augusl

11, 2008, August 12, 2008, August 13, 2008, August 25,
2008, August 26, 2008, September 24, 2008 and October
_ 1, 2008
Effective Completeness Date: October 1, 2008

PUBLIC NOTICE

A notice requesting public comment on the proposed project was published in The Advocate,
Baton Rouge, Louisiana, on <<Date>>, 200x; and in <<Local Paper>>, <<City>>, Louisiana, on

oWy

<<Date>>, 200x.  Copies of the public notice were also mailed to individuals who have
requested to be placed on the mailing list maintained by the Office of Environmental Services on

<<Date>>, 200x. A proposed permit was also submitted to U.S. EPA Region VI on <<Date>>,

200x and to the Federal Land Managcr on <<Date>>. All comments will be considered prior to
a final permit decision

S
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PRELIMINARY DETERMINATION SUMMARY

Consolidated Environmental Management Inc - Nucor Steel Louisiana
" Agency Interest No.; 157847
Consolidated Envnronmental'Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740
October 1, 2008

APPLICANT | ’

Consolidated Environmental Management Inc !
1915 Rexford Rd
Charlotte, NC 28211 ;

LOCATION

Consolidated Environmental Management Inc - Nucor Steel Louisiana will be located near:

From I-10 & Hwy 22 go west on Hwy 22 to Hwy 7%0 1
Go west 4.2 miles on Hwy 70 to Hwy 3125 !
So south 2 miles on Hwy 3125 to Main Gate | ‘ ’
Convent, Louisiana I |
i |

|

|

Approximate coordmatcs are Latitude 30° 5° 49, Longitude 90° 50° 38!

PROJECT DESCRIPTION 1

i

The Nucor Steel Louisiana facility will use the bla’la.st furnace process to produce high quality pig
iron. Nucor plans for the mill to reach an antlclpated peak annual productlon rate of over six
million metric tonnes of iron. The basic raw matenals for the pig iron productlon process are iron
ore, in lump or pellet form; coal; sinter; and flux, which may be llmestone dolomite, or electric
arc furnace slag. The facility will process the coal into metallurgical-grade coke for use in the
blast furnaces, at dedicated coke ovens on the s:te The blast furnaces thcmsclvcs are closed units
with virtually no atmospheric emissions. The coke ovens follow the jheat recovery design. A
sinter plant will also be constructed at the site to recycle fine materials and dusts for increased raw
material efficiency. By recovering heat from the coking process and combustmg blast furnace gas
in multiple boilers, the mill will produce: enough electricity to complete]y provide for facility
usage, and also provide some electrical export to the public utility grid.

The basic raw materials of the blast furnace process will be received by!ship, barge, and rail, with
additional supplles and materials being delwcredI by truck. Pig iron produccd at the facility is
stored on-site in outdoor storage piles. The iron 1s loaded onto trucks or rail cars and transported
to the Mississippi River dock for shipment to customers by ship or bargc Coke fines from the
coke handling areas will ship to customers, prlmarlly by barge. Granulated slag and slag aggregate
from the slag granulation area are shipped to customers by barge or rail. Pulverized slag from the
slag granulation/milling area is shipped to customers primarily by truck. Flue Gas Desulfurization

(FGD) dust from the coke plant and sinter plant w1lll be shipped to a lanc}nl_l, primarily by truck.

of thermally cracking the organic compounds in thc coal leavmg only pure carbon simple carbon

&~
U




LDEQ-EDMS Document 38131069, Page 167 of 310

PRELIMINARY DETERMINATION SUMMARY

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847 .
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740
October 1, 2008

compounds and remaining ash in the resulting coke. During the coking process, the volatile
fractions of the coal are liberated, and are collectively known as coke oven gas. The gas is ducted
from the oven chamber into the refractory oven walls and sole flues beneath the chamber, where
combustion of the gas is completed. Nucor will utilize a non-recovery design of coke ovens,
instead of the more typical byproduct recovery ovens. In either design, the process of liberating
the volatile fraction of the coal is done in an oxygen-deprived atmosphere. In the non-recovery
oven design, the coal volatiles are oxidized within the ovens by the addition of combustion air,
and incinerated by the intense heat. The heat of combustion is released within the oven system,
allowing non-recovery ovens to be self-sufficient with respect to energy. Non-recovery ovens are
operated at a negative pressure, which results in no system leaks around oven doors and other
interfaces.

The coke production process consists of the following production steps:

o Coal Preparation: coal from the storage piles will be crushed, screened, wetted and mixed
in the coal preparation area. The coal will then be pressed into the shape of a large brick
by hydraulic presses. The coal bricks will then transported by a rail-mounted charging car
to an oven for charging.

o Coal Charging is where a pusher machine drives the coal into the oven.

o Coke Ovens: There will be two batteries of coke ovens with each battery containing 140
ovens. A coking cycle will last approximately fifty-four hours. Heat from the hot
refractory in the oven begins the carbonization of the coal, and normally no external fuel is
required once the ovens have reached operating temperature. The flue gas system routes
the hot gases to heat rccovery steam generators (HRSGs). These HRSGs produce high-
pressure steam that will be routed to the steam turbine generators.

o Coke Pushing: At the end of each coking cycle, doors on the ends of the oven are opened
and the hot coke is pushed from the oven by a ram which is extended from a pusher car. A
mobile, flat quench car receives the hot coke. The quench car travels by rail, carrying the
coke 10 the coke quench tower.

o Coke Quenching: The coke in the quench car, from the coke oven, will be positioned
beneath one of the coke quench towers. There is one quench tower for each coke oven
battery. At the quench tower, the hot coke is deluged with water to minimize any burning
with exposure to the air. The hot steam generated from quenching is channeled by natural
draft up the quench tower. Baffles in the tower structure help to retain as much of the
cooling water as possible. Cooling water from the quenching process is collected beneath
the quench car, filtered, and reused.

10 allow the coke 10 dram and cool betore a conveyor belt carries 1t 10 a crushmg and
screening system. The sized coke is then transported by conveyor to the Stock House for
storage. Emissions from the coke screening and crushing facilities are controlled by a
baghouse.
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PRELIMINARY DETERMINATION SUMMARY l

I
Consolidated Environmental Management Inc - Nucor Steel Louisiana

Agency Interest No.! 157847 !
Consolidated Envrronmental Management Inc l
Convent, St. James Parlsh Louisiana !
PSD-LA- 749
October 1, 2008

. The blast furnace is a counter-current reactor in the form of a tall, shaﬁ~type furnace where iron-

bearing materials (such as iron ore and sinter) arc reduced to iron (plg iron or hot metal). A
typical burden feed consists of iron ore pellets, coke sinter, and flux matenals such as limestone
or dolomite. The burden material is charged into the top of the furnace and slowly descends as hot
metal is removed from the bottom. Hot metal is withdrawn from the furnace and separated into
molten iron and slag in the cast house, : ' '
i

Blast furnace gas (BFG) is collected from off-takes at the top of the furnace. This gas contains a
large fraction of carbon monoxide generated by the iron making react10n as well as a sizeable
fraction of hydrogen. After exiting the blast furnace, the blast furnace gas (topgas) passes through
a cyclone dust catcher and dust removal system, followed by-a wet scrubber system. Topgas is
combusted in the hot blast stoves in order to heat the i incoming blast a1r Remaining topgas is
burned as a fuel in power boilers to generate steam The high pressure steam produced in the
boilers will be used in steam turbines connected to electric generators. 1 The electricity produced
will likely be greater than the total site electrical requrrements and a portron may be transmitted to

the public utility power grid. |

|

Estimated emissions, in tons per year, are as follows'

Pollutant Emissions PSD de minimis ~ Review required?

PM 3,012.55 | 25 | Yes
PMyp 1,627.05 15 Yes
SO, 5,009.74 40 Yes
NOx 4,049.88 l 40 Yes
Co 29,406.15 ’ 100 Yes
VOC 403.14 40 | Yes
Lead 0375 . 106 . . No

1

SOURCE IMPACT ANALYSIS i

l |
A proposed net increase in the emission rate of a regulated pollutant above de minimis levels for
new major or modified major stationary sources =requ1res review under Prevention of Significant

Deterioration regulations, LAC 33:II1.509. PSD r'ev1ew entails the followmg analyses

A. A determination of the Best Available Control Technology (BACT)
|

- B.  An analysis of the ex1st1ng air quahty and a determination of whether or not preconstruction or.

,.

C. An analysis of the source’s irnpact on total gh'r quality to ensure cqnﬁpliance with the National

AT A A MO

Ambient Alr Quauty Standards UINAAUS S

3
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PRELIMINARY DETERMINATION SUMMARY

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740
October 1, 2008

D. Ananalysis c.)f the PSD increment consumption;
E.  An analysis of the source related growth impacts; |
F.  Ananalysis of source related growth impacts on soils, vegetation, and visibility;
G. A Class Area impact analysis; and
H. | An analysis of the impact of toxic compound cmissiqns-.
A. BEST AVAILABLE CONTROL TECHNOLOGY

Under current PSD regulations, an analysis of “top down” BACT is required for the control of
each regulated pollutant emitted from each new major stationary source in excess of the specified
significant emission rates. The top down approach to the BACT process involves determining the
most stringent control technique available for a similar or identical source. If it can be shown that
this level of control is infeasible based on technical, environmental, energy, and/or cost
considerations, then it is rejected and the next most stringent level of control is determined and
similarly evaluated. This process continues until a control level is arrived at which cannot be
eliminated for any technical, environmental, or economic reason. A technically feasible control
strategy is one that has been demonstrated to function cfficiently on identical or similar processes.
Additionally, BACT shall not result in emissions of any poliutant which would exceed any
applicable standard under 40 CFR Parts 60 and 61.

For this project, BACT analyses are required for PMq, SO, NOy, CO, and YVOC emissions from
the facility. Where PM,q is addressed in the BACT analysis, it is assumed that particulate matter
(PM) is also being considered.

BACT DETERMINATION FOR EMISSIONS FROM BLAST FURNACE AND HOT
BLAST STOVES

BACT analyses for PM/PM,p

Source ID — Description (EQT #)
STV-101-Blast Furnace 1 Hot Blast Stoves Common Stack (RLP015)
STV-201-Blast Furnace 2 Hot Blast Stoves Common Stack (RLP016)

r all licable Technol |

I Fabric fitter (baghouse)
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PRELIMINARY DETERMINATION SUMMARY
]
_Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847
Consolidated EnvrronmentallManagement Inc
Convent, St. James Parlsh Louisiana
PSD- LA-74Q
October 1, 20?8

3. Wet scrubber
4, Cyclone

I

|

|

1

5. Good combustion practices ‘l
1 l

Fabric Filter {baghouse):

- A fabric filter or baghouse is one of the most efficient means of separating particles from a gas
stream. The advantage of bag filters is that the efﬁcrency is largely msensmve to the physical
characteristics of the gas stream and changes in the dust loading. Baghouse installations are an
industry standard for particulate controls. l |

|

Both positive and negative pressure baghouses have been used in the-steel industry. Positive

pressure baghouses operate at an internal pressure greater than atmospheric. In this configuration,

the exhaust fans are located before the baghouse (i.e. “dirty side”) and pull the air from the process ’

in order to push the air through the baghouse. These systems vent to ambient air through a

continuous ridge vent instead of a stack. Negatlve pressure baghouses operate at an internal

pressure less than atmospheric. In this conﬁguratron the exhaust fans are located after the
baghouse (i.e. “clean side™), pull the air through]the baghouse and exhaust to the ambient air

through a central stack. I

l
Electrostatic Precipitator (ESP): 5 !
P

ESPs use an electrostatic field to charge pa.rtrcles contained in the gas stream. The charged
particles then migrate to a grounded collectlon surface. The collectlon particles are then
periodically dislodged from the collection surface| by vibrating or rapping the collection surface.
The dislodged particles are then collected in a hopper at the bottom of the ESP.

| j
1

Wet Scrubber: !
In a wet scrubber, the gas stream is brought 1nto contact with a scrubbing liquid, typically by
spraying the liquid in a contacting tower to remove the particles, or by some other contact method.
Inlet gas characteristics and dust properties are of primary 1mp0rtance Wet scrubbers remove
dust particles by capturing them in the hqurd droplets dissolving other pollutants in the liquid
droplets, and have the ability to handle gaseous streams with high moisture content.

]
Cyclones: ; ;
o sa—s T ai-ay

| |
Centnfugal collectors use cyclomc action to separate partrc]es from the gas stream. In a typical

wall these nartrcles fall into a honner located beneath the cyclone. Single-cyclone separators

10|
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PRELIMINARY DETERMINATION SUMMARY

Consolidated Environmental Management Inc - Nucor Steel Louisiana
. Agency Interest No.: 157847
| Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740
October 1, 2008

create a dual vortex to separate coarse particles from fine. The main vortex spirals downward and

carries most of the coarser dust particles. The inner vortex created near the bottom of the cyclone

spirals upward and carries finer dust particles. Multiclones consist of a number of small-diameter

cyclones, operating in parallel and having a common gas inlet and outlet. Multiclones operate on

the same principle as cyclones by creating a main downward vortex and an ascending inner vortex.
‘ Multiclones are more efficient than single cyclones because they are longer and smaller in
: ' diameter. The longer length provides longer residence time while the smaller diameter creates
greater centrifugal force. These two factors result in better separation of dust particulates. The
. ‘pressure drop of multiclone collectors is higher than that of single-cyclone separators.

‘ Good Combustion Practices:

Good combustion practices are used in areas where it is difficuit to feasibly implement other
: control technologies. PM;o emissions from natural gas combustion are usually from large-
. molecular-weight hydrocarbons that are not fully combusted Condensable organic PM), can be
| best controlled through good combustion practices.

Step 2 — Eliminate Technically Infeasible Options

Fabric Filter (baghouse):

Fabric filters or baghouses are common in the iron and steel industry for most PM,y control
applications. Baghouses often are capable of 99% removal efficiencies. Baghouse removal
efficiency is relatively level across the particle size range. However, baghouses are not a good
control option for gas streams which contain high moisture content, as condensation on the filter
cake makes particulate matter difficult to remove from the fabric filter during the bag cleaning
cycle. Dust build up occurs on the exterior of the bags, resulting in plugging and eventual
premature deterioration of the fabric filters on an overly frequent basis. Blast furnace gas has a
htgh moisture content, making baghouses a technically infeasible option.

Electrostatic Precipitator (ESP):

ESP’s are capable of 98% or higher particulate removal; however, several factors preclude their
application to control PMy from the blast furnace. ESP’s are sensitive to the composition and
physical characteristics of the particles to be collected in the gas stream. Iron particles adhere very
strongly to the col]ectlon plate of the ESP due to thelr electromagnetlc propemes They become

tend to foul ESP elcctrodcs also reducing cffcctwcncss In addition, the cfﬁcncncy of an ESP is

———are-inherentin the blastfurnace process:

| 11
N IS
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l
- Additionally, ESPs have a high capital cost, have very high electricity demands and require large

amounts of maintenance, resulting in a relatlvely high down time compared to other control
options. As a result, ESPs have long been con51dered a technically 1nfea31ble control option for
PM;4 emissions from the combustion of blast fumace gas. t

|
Good combustion practices: : l !

Filterable particulate emissions from gas combustion are low; the'refore it is considered
technically infeasible to collect particulate from gas combustion. Pamculate from gas combustion
is usually from large-molecular-weight hydrocarbons that are not fully combusted. While
condensable organic PMjy can be controlled through good combustion pracuces dusts from metal
ores in the fuel gas stream are typically not able to be fully combusted. Good combustion
practices may be technically feasible under the b_roadest interpretation! of its meaning, but will
provide only limited PM, emission reductions (less than 50%) for BFG combustion.
: f
Step 3 — Rank Remaining Technically Feasible Control Options

1. Cyclone and Wet Scrubber Combination - 99%
2. Wet Scrubber - 98%

3. Cyclone - 80%

4, Good Combustion Practices - < 50%

¥
.

Potential control alternatives were reviewed for techmcal feasibility in controlling PM;¢ emissions
from the pig iron production facility. The highest' ‘remaining control optlon was determined to be
the combination of a cyclone separator followed by a wet scrubber. | PM), emissions can be
reduced by up to 99% with the addition of a cyclone and wet scrubber combination. This
combination is common in the industry for the control of PMyp emissions from blast furnace gas
combustion. | l

Step 4 — Evaluate Remaining Control Technologies

| |

| l

: * ‘

The prevalent industry control for blast furnace top gas is a multi-stage cleamng operation. In the

multi-stage cleaning operation, blast furnace top gas passes first through a dry cyclone to remove
the large particulate and a large percentage of the total particulate (about 60%). The cyclone step

Combined Cvclone and Wet Scrubber:

is followed by a high efficiency wet scrubber system The combmed controls are capable of

acmevmg a 99% reduction in total partlculate matter - I
1

12

|
|
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Consolidated Environmental Management Inc - Nucor Stecl Louisiana
Agency Interest No.: 157847
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PSD-LA-740
October 1, 2008

Wet Scrubber:

High-energy wet scrubbers are technically feasible but have some disadvantages. Scrubber
systems have very high pressure drops that result in high system operating costs. They also
require water trcatment and sludge disposal that are not required for other PM,o control options.
However, wet scrubbers are able to accommodate large volumes of gas with hlgh moisture
contents, which make it a viable option for this application.

Cyclones:

Cyclones are effective at removing large dust particles using centrifugal forces. However, fine
dusts are typically not as effectively removed, due to the high gas stream velocity that must be
established, often keeping smaller particles entrained in the stream. A cyclone would achieve
greater efficiency if used in combination with another control technology.

Good Combustion Practices:

As mentioned previously, good combustion practices for blast fumaces and hot blast stoves will.
only reduce PM)p emissions by a limited amount (less than 50%). Thercfore, it represents the
least effective and desirable control option of the techmcally feasible control technologies under
consideration.

Step 5 - Selection of BACT

Based on the top-down BACT analysis, the best available control technology includes a cyclone
followed by a wet scrubber. A cyclone will remove coarser particulate that may be difficult for
the scrubber to remove on its own, and will not typically be affected by high moisture content in
the gas stream. A wet scrubber can accommodate the large volumes of moist gas that are
generated by the blast furnace process. Together, these two options provide the most viable
scenario for PM)q emissions control, by cleaning the blast furnace gas fuel stream prior to
combustion. PM,p emissions are also partially controlled by good combustion practices, but this
cannot be relied upon as a primary control due to the nature of the system. BACT for the biast
furnace top gas fuel stream is established as a concentration of PM < 0.002 gr/dscf.

BACT analyses for NOy

- SourcelD - Description (EQT #) L
STV-101-Blast Fumace 1 Hot Blast Stoves Common Stack (RLP015)

— STV-20i-Blast Furnace 2 Hot Blast Stoves Common Stack (RLPO16y —

Hot blast stoves are a source of NO, emissions because they consume large quantities of fuel.

11
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J
NO, formation is often driven by, among other factors, high ﬂame temperatures during
combustion. However, the primary fuel is blastifurnace gas, which 1s largely CO, has a low
heating value, and contains a large portion of inerts (approximately 65%) factors that reduce
flame temperature. Thus, the genération of NOy durmg BFG cornbustlon results in uncontrolled
NOy concentrations in the flue gas that tend to be low (27 ppmv or less according to literature

sources), and thus the potential for NO, reduction i is hmlted

: !
Use of the BFG as a fuel 51gn1ﬁcantly increases the overall energy efﬁelency of the blast furnace,
since less fossil fuel is used to heat the stoves, and the low-BTU BFG is used as fuel instead of
being vented to the atmosphere (resulting in high CO emissions), or buxined in a thermal oxidizer
or flare to control CO emissions, wasting the remaining available energy fin the gas.
i |

Potentially Applicable Technology ' |

A search of USEPA’s RBLC database revealed Ino entries for the control of NOy from blast
furnace stoves. A review of available literaturef did not discover any applications of control
technology to the combustion of blast furnace gas for the reduction lof NOy emissions. The
following list of control technologies represent technologies that have been used for the control of
NOy from other combustion sources and in other industries. -

|
Selective Catalytic Reduction (SCR) '

Selective Non-Catalytic Reduction (SNCR)
Non-Selectivé Catalytic Reduction (NSCR) ,
EM, (SCONO,) |
Low Excess Air (LEA) combustion !
Low NO, Bumers (LNB) o
!
|
!

e = R R

Low NO, Fuel Combustion (LNC)

Selective Catalytic Reduction (SCR);

SCR is the most advanced of the potential ﬂne gas control techno}logles for reducing NO,
emissions, and is the technology upon which the great majority of ﬂL}e gas treatment units are
based. SCR units use ammoma (NH,) to selectlvely reduce NO to nltrogen and water. The

stream, upstrearn of a catalyst bed Operatmg temperatures between 500 and 800 °F are requxred
of the gas stream at the catalyst bed in order to carry out the cataiytlc reductlon process. On the

gen an water.
system design, NO removal rates of 80 to 90 percent are achievable. |

14
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Selective Non-Catalvtic Reduction (SNCR):

SNCR is a post-combustion technique that involves injecting ammonia or urea into specific
temperature zones in the upper furmace or connective pass of a boiler. A temperature of between
1,600 °F (870 °C) and 2,100 °F (1,150 °C) is required at the injection site for the process reaction
to take place. The ammonia or urea reacts with NOy in the gas to produce nitrogen and water.
Multiple injection locations may be required within several different zones of the boiler to respond
to variations in the boiler operating conditions.

Non-Selective Catalytic Reduction (NSCR):

Non-selective catalytic reduction is similar to SCR, yet operates with a different catalyst and under
different process conditions. NSCR requires precise adjustments of process conditions such as
oxygen content (0.2 — 0.7% O;) and temperature (800 — 1,200 °F), and works best with certain
windows of inlet concentration for NO, (2,000 - 4,000 ppmv), CO (3,000 — 6,000 ppmv) and
VOC (1,000 - 2,000 ppmv). These operating windows are necessary because the catalyst acts to
react the NO,, CO and VOC with one another, reducing the emission of each. The catalytic
reaction requires a certain temperature band, and the presence of a small amount of oxygen.
However, at optimal conditions it has the potential to reduce emissions of NO,, CO and VOC
simultaneously. It has seen use controlling emissions from internal combustion engines and nitric
acid piants.

EM, (SCONO,):

EM; is primarily a NO, control technology which works by.oxidizing NO to NO,, and trapping
the NO; molecules as nitrates or nitrites on a potassium carbonate catalyst bed. Carbon monoxide
1s also oxidized across the catalyst, to CO;. The catalyst bed must then be regenerated with a
steam and hydrogen vapor stream, producing water and diatomic nitrogen. EM, opcrates best
when treating gases that have a steady temperature, in the range of 300 — 700 °F. EM, has seen
use as a Lowest Achievable Emission Rate (LAER) technology applied to combustion turbines.

Low Excess Air {LEA):

LEA is a combustion modification technique in which NO, formation is inhibited by reducing the
excess air to less than normal ratios. It reduces the local flame concentration of oxygen, thus
reducing both thermal and fuel NO, formation. It is easily implemented and is used extensively in

heated, allowing more heat of combustion to be transferred, thus lowering fuel requirements for a

—given output. To maintaim proper control—of the—furmace pressure; positive pressure must be

maintained in the furnace to prevent the influx of tramp air.

15
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Low NO, Burners (LNB): : |

LNBs have been used since the early 1970s for thermal NOy control. Ll"hese specially designed
burners employ a variety of principles including LEA, off-stmchlometrlc {or staged) combustion
(OSC), and flue gas recirculation (FGR). The Ob_]CCthC in the apphcatlon of LNBs is to minimize
NOy formation while maintaining acceptable combustlon of carbon and hydrogen n the fuel.
The differences between a low NOy burner and a b’urner featuring LEA or FGR, for example, are
not always clear. In general, LNBs implement LEA OSC, FGR, of a combination of these
techmques In a stricter sense, LNBs have been defined as burners that control NOy formation by
carrying out the combustion in stages (OSC) and, further by controllmg'the staging at and within
the burner rather than in the firebox. Consistent with this definition, there are two distinct types of
designs for LNBs: staged air burners and staged fuel burners. Staged air burners are designed to
reduce flame turbulence, delay fuel/air mlxmg, and establish fuel-r:ch zones for initial
combustion. The reduced availability of oxygen llfl the initial combustlon zone inhibits fuel NO,
conversion, Radiation of heat from the primary combustion zone results i in reduced temperature as
the final unburned fuel gases mix with excess air to| complete the combustxon process. The longer,
less intense flames resulting from the staged stowhmmetry lower peak flame temperatures and
reduce thermal NO, formation. |

|

Low-NO, Fuel Combustion (LNC): ! ’

A low-NO, fuel is one which results in a lower generatlon rate of NO over traditional fossil fuels,
on an equal energy basis. Blast furnace gas is a low-NOy fuel, generatmg less than half of the NO,
per unit of energy as natural gas. This property is due to the low-BTU value of BFG, which burns
at a cooler temperature, preventing the formation of a majority of the NO, seen with natural gas
combustion.

| Step 2 — Eliminate Technically Infeasible Options
| |

The evaluation of these technologies must review whether the specific technology is available for
|
\
|

the application and is effective at reducing NOy emiissions from the hot bllast stoves.

Selective Catalytic Reduction ( SCR): . ! :
. 1

Selectlve catalytlc reductlon has been demonstrated to control ern1551ons of NO, m flue gas

any efﬁc.:lency The concentration of NOx in the hot blast stove ﬂue gas will already be near or

below the level of control achievable by SCR. Therefore SCRisnota fea51ble control technology
for the control of NO; from the hot blast stoves. i

—
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Selective Non-Catalytic Reduction (SNCR):

SNCR can only be effectively when used in applications where the temperature of the gas stream
1s extraordinarily high, between 1,600 — 2,100 °F. Due to the low heating value of the blast
furnace gas combusted in the hot blast stoves, the temperature of the flue gas never reaches
temperatures in the effective range. Thus, SNCR is not a feasible control technology for the
control of NO, from hot blast stoves. ' :

Non-Selective Catalytic Reduction (NSCR):

Non-selective catalytic reduction requires specific levels of scveral process parameters that are
incompatible with the combustion of blast furnace gas in the hot blast stoves. The low oxygen
range required by NSCR can only be achieved by restricting the available combustion air to
stoichiometric levels. As discussed for low excess air combustion, the low heating value of the
blast gas does not allow for combustion at low levels of combustion air. Additionally, levels of
NO, and VOC in the flue gas stream are not within the range necessary, and the flue gas
temperature leaving the stoves will not reach the level required, to promote the catalytic reaction.
Thus NSCR is not a feasible control technology for the control of NO, from hot blast stoves.

EM, (SCONO,):

EM, technology uses catalyst beds with narrow, honeycomb structures, which expand and contract
with temperature in a sensitive manner. These expansions and contractions must be allowed for
with complex expansion joints. Large temperature swings during operation can render the system
incffective as pass-through leaks develop within the catalyst modules. The hot blast stoves will
operate in a cyclic fashion, such that the flue gas leaving the stoves will experience regular
temperature swings between 180 — 400 °C (356 — 752 °F). Duec to its sensitivity to temperature
changes, EM, is a technically infeasible control technology for NO, from the hot blast stoves.

Low Excess Air (LEA) combustion:

Flame stability is an inherent problem with burning BFG fuel. Natural gas must be added to the
BFG in order to increase the BTU content and obtain a stable flame. The nature of the BFG fuel
and the high CO content make low excess air an infeasible option. There were no instances in
literature sources of LEA use for hot blast stoves.

Low NO, Bumners {I.LNB):

17
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l
The use of low NO, burners would attempt to stage fuel gas at the limits of combustibility, and

would prevent the operation of the hot blast stoves. Thus, Low NOy burners are not a feasible
control technology for the hot blast stoves.

|
‘ i
Step 3 - Rank Remaining Technically Feasible Control Options '

The available control technologies were ranked accordlng to their efﬁmeneles The efficiencies
listed are in reference to natural gas combustlon* No data was avallable for blast furnace gas
combustion efﬂc1ency Blast furnace gas is known to have a lower heatmg value than natural gas

1
1. Low NOy Fuel Combustion (LNC) — 50% - 67% !

Standard hot blast stove designs inherently incorporate low NO, technology (reduced flame
temperature) and have a proven history. therature sources cite the NOy concentration exiting the
hot blast stoves at 27 ppmv (avg) or less. There are no instances in literature where SCR or SNCR
have been applied to blast furnace gas combustlon and the technology has not been demonstrated
in hot blast stove applications. ]

Step 4 — Evaluate Remaining Control Technologles ]
|

Low NOy fuel combustion is the only remamllng control technology, and reduces NO, by

operating at a reduced flame temperature, which mlmmlzes thermal NO, formation.

l
!

Step S — Selection of BACT '

i
Using the top-down BACT selection method, theI inherent low NOy fu'el combustion qualities of
BFG is the only remaining option for controllmg NO, emissions from the hot blast stoves.
Additionally, a search of the RBLC produced no results for NO, em1351on add-on controls applied
to hot blast stoves in the United States. Therefore BACT is selected to be no additional controls
beyond the low NOy fuel combustion technology |1nhercnt in the hot blast stove design. BACT is
- established as 0.06 lbs/MM Btu. [ !
!
!

{

_ |

BACT analyses for SO, i
. |

Source ID — Description (EQT #) | .
STV-101-Blast Furnace 1 Hot Blast Stoves Common Stack (RLPO15)
STV-201-Blast Furnace 2 Hot Blast Stoves Common Stack (RLP016)

%Fmﬁmmmm—t—t—w i i ¢ as it exits the blas u‘”[mace. herefore, the
. . | . v
Y8150 ‘emovaricennorogiesaadresses treatment ¢ 0 DU 3
1
|
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Potentially Applicable Technology

1. Wet Scrubber
2. Spray Dryer/Absorber (Dry Scrubber)
3. Dry Sorbent Injection

Wet Scrubber:

Wet scrubbers are designed to maximize contact between the exhaust gas and an absorbing liquid.
The exhaust gas is scrubbed with a slurry composed of 5 - 15% CaO (lime) or CaCO; (limestone)
in suspension. The SO, in the gas stream reacts to form CaSQ; and CaSQ,. The scrubbing liquor
is continuously recycled to the scrubbing tower after fresh CaO or CaCOs has been added.

The types of scrubbers that can adequately disperse the _scruBbing liquid include packed towers,
plate or tray towers, spray chambers, and venturi scrubbers. In addition to CaSQO; or CaSOQ,,
numerous other absorbents are available including sodium bicarbonate solutions and NHj based
solutions.

Spray Dryer/Absorber (Dry Scrubber):

An alternative to wet scrubbing is a process known as semi-dry scrubbing using a spray dryer. As
in wet scrubbing, the gas phase SO; is removed by contact with the suitable reactant suspended in
water. Typically, this may be an aqueous solution of Na3;COj; or Ca(OH),. In spray dryer systems,
the solution is pumped to atomizers, which create a spray of very fine droplets. The droplets mix
with the incoming SO; in the flue gas in a very large chamber, and subsequent absorption leads to
the formation of sulfites and sulfates in the droplets. Almost simultaneously, the sensible heat of
exhaust gas that enters the chamber evaporates the water in the droplets, leaving a fine dry powder
before the gas leaves the spray dryer. Typically, baghouscs employing Teflon-coated fiberglass
bags (to minimize bag corrosion) are used to collect the precipitated particulates, which contain
both reacted and unreacted products.

Dry Sorbent Injection:

Dry sorbent injection involves the addition of an alkaline material (usually hydrated lime or soda
ash) into the gas stream to react with the acid gases. This control option typically involves the
injection of dry powders into either the furnace or post furnace region of boilers. Higher
collection efficiencies can be achieved by increasing the flue gas humidity. The technology is
generally only effective at controlling gas streams with a high concentration of acid gases.

today in the U.S. for hot blast stoves. The results can be seen in the Table below.

10
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o . . ! P
RBLC Listings for SO; Emissions from Blast Furnace Gas Combustion - |
Control } Control Em;ission
Facility RBLC ID | Unit Technology | Efficiency Limit Units
Blast No Controls Feasible |
Severstal North Fumace * Compliance Verification Via
America, Inc MI-0377 Sloves CEMS | NA 16.62 Lb/MMscf

Source; Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER C;Iearmghouse

Step 2 - Eliminate Technically Infeasible Options : ;

The design average concentration of SO, exiting 1the blast furnace is very low (14 ppmv) and is

below the post-control SO, concentrations achleved in coal-fired utlhtyl boilers (100 to 150 ppmv
| typical for new facilities burning 2.5 to 3% sulfur coal). None of the control options discussed

below are effective for removal of SO, at the low concentrations antmpated at the exit of the blast

furnace. A ‘ '

Wet Scrubber: Il :

Wet scrubbers are not effective at removing Plow concentration of SO, in a gas stream.
Additionally, various operating problems are associated with the use of wet scrubbers to control
SO, emissions from blast furnace and hot blast stove processes. When apphed to the BFG prior to
use as fuel in the hot blast stoves, there are potent1al problems with calc1um scale plugging of the
downstreamn burners. Particulates can plug scrubber spray nozzles, packmg, plates, and trays.
Wet scrubbers also requlre handhng, treatment, and disposal of a sludge byproduct. In this case, a
small reduction in air emissions would be exchanged for large- scale!water treatment and solid
| waste disposal requirements. | |
| !
!

|
|
Spray dryer/Absorber (Dry Scrubber): |
|

The spray dryer process does not have the wastelwater treatment problem associated with the wet

scrubbing system, and the dry dust resulting frorn’ SO; removal can be easﬂy removed downstream
| , by a baghouse. However, spray dryers are not effective at removing low concentrations of S0, in
| a gas stream. Additionally, a small reduction in air emissions would; be exchanged for a larger
‘ " solid waste disposal requirement. [ ‘

!
Dry Sorbent Injection: !
|
l

ber . % disposs .
associated w1th the wet scrubbing systems. However because of the very low i
concentrations in the exhaust gas, it would not Jbe feasible to de31gn] an efficient system of dry
carhant 1miartinn tn the Blact flirmaca meanpoo

UL UIIT l lJ\.a\Jtl\Jll LU I UTdostT TUrniiavie Pl U505,
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Step 3- Rank Remaining Technically Feasible Control Options

In the previous analysis, available control technologies were reviewed for application to the SO,
removal process. There are no technically- feasible optlons for the conlrol of SO, from hot blast
stoves remaining to be ranked.

Step 4 — Evaluate Remaining Control Technologies

Various control alternatives were reviewed for technical feasibility in controlling SO, emissions
from the blast furnace and hot blast stoves. The application of each of the potential control
options to the process was considered. Each of the available options has been eliminated as

~technically infeasible. A search of the RBLC database did not list any control options in place for
SO, removal from blast furnaces or blast stoves.

Step 5 — Selection of BACT

A “top-down” BACT analysis was performed for SO; removal from the blast furnace / hot blast
stoves. This analysis determined that BACT for SO; emissions from blast furnaces and hot blast
stoves is no add-on or combustion control other than the low-sulfur BFG fuel. BACT is also
established as a maximum limit of 0.039 gr/dscf for the Blast Furnace Top Gas fuel. BACT for
natural gas is to purchase natural gas containing no more than 2500 grains of Sulfur per MM scf.

BACT analyses for CO and VOC

Source ID - Description (EQT #)
STV-101-Blast Furnace 1 Hot Blast Stoves Common Stack (RLP015)
STV-201-Blast Furnace 2 Hot Blast Stoves Common Stack (RLP016)

- A discussion of CO and VOC controls is combined due to the similarity in approach for control of
these emissions. Blast furnace gas leaves the furnace with a large percentage of carbon monoxide
and some VOC. These gases are not emitted to the atmosphere from the blast furnace process, but
are instead collected, cleaned of particulate matter, and used as fuel for the hot blast stoves as well
as the topgas boilers. Because the stoves and boilers are designed specifically for the combustion
of a large amount of CO, uncombusted CO leaving the stoves is minimized.

VOC is typlcally generated by combusuon sources when orgamc fuels such as coal or petroleum-

use of good combustlon practices, mcludlng ensuring sufﬁc:ent air- to-fucl ratios. Blast fumace
gas 1s largely inorganic, and contains only small amounts of VOC. The use of add-on oxidation
technologies such as after-burners can also be considered to reduce CO and VOC emissions.

21
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A search of the USEPA’s RACT/BACT/LAER Clearmghouse was conducted to review control
technologies that are in place today for severall types of boilers. It can be seen that good
combustion practices are the industry standard for controlling CO and VOC emissions from
boilers. However, there are no recorded control efﬁmenmes for this control The Tables below
provide a listing from the RBLC database of CO and VOC emissions ilmlts and controls that are
currently in place. The only technology in use for minimizing CO emissions is good combustion
practlces ,

RBLC Listings for CO Emissions from Blast Furnace'/Hot Blast Stoves i
|

. Control ‘f Control E‘mission
Facility RBLCID | Unit Technology | Efficiency Limit Units
Blast I |
Severstal Nerth : Furnace ! |
America, Inc. MI-0337 Stoves Good Combustion Practices None 84.0 Ib/MMscl
Source: Technelogy Transfer Network. Clean Air Technology Center — RﬁlsCT/BACT /LAER Clearinghouse
A i
RBLC Listings for VOC Emissions from Blast F urnace /Hot Blast Stoves j
| t
Control : Control Emission
Facility RBLCID | Unit Technology . Efficiency Limit Units
Boiler, Nat. i }
Nucor Steel IN-01018 | Gas Compliance by Using Nat. Gas NA 0.0026 lb/MMB
Boilers, Nat. X i
Steel Corm, Inc. AR-OO?? Gas Nat. Gas Combustion Only NA 0.0055 1b/MMBH
Good Combustion Control Natural -1 .
Charter Steel WI-0131 Boiler Gas NA No Limit

|
" Catalytic Oxidizer: ; ;
i

Source: Technology Transfer Network. Clean Air Technology Center - RACTIBACTILAER Ciearinghouse
Potentially Applicable Technology l |
1. Catalytic Oxidizer
2. Non-Selective Catalytic Reduction (NSCR$ ‘
3. EMy (SCONO,) |
4

Good Combustion Practices

+

Beyond combustlon controls, the remaining CO and VOC could be 0x1dlzed to carbon dioxide
(CO;) and water in a downstream control device, Gas streams with hlgh concentrations of CO can
be controlled by 1nsta]lmg a catalytic oxidizer. The ox1dat10n processloccurs at a relatlvely low
temperature by moving the gases across a bed fic ate

such as palladmm This can be practical when CO levels are elevated above 1,000 ppmv, such as

]
[\

|
|
%
1
|
|
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Non-Selective Catalytic Reduction (NSCR):

Non-selective catalytic reduction is similar to SCR, yet operates with a different catalyst and under
different process conditions. NSCR requires precise adjustments of process conditions such as
oxygen content (0.2 — 0.7% O3) and temperature (800 — 1,200 °F), and works best with certain
windows of inlet concentration for NO, (2,000 - 4,000 ppmv), CO (3,000 - 6,000 ppmv) and
VOC (1,000 - 2,000 ppmv). These operating windows are necessary because the catalyst acts to
rcact the NO,, CO and VOC with one another, reducing the emission of each. The catalytic
reaction requires a certain temperature band, and the presence of a small amount of oxygen.
However, at optimal conditions it has the potential to reduce emissions of NO,, CO and VOC
simultaneously. It has seen use controlling emissions from internal combustion engines and nitric
acid plants. . '

EM, (SCONO,):

EM, is primarily a NO, control technology which works by oxidizing NO to NO,, and trapping
the NO, molecules as nitrates or nitrites on a potassium carbonate catalyst bed. Carbon monoxide
1s also oxidized across the catalyst, to CO,. The catalyst bed must then be regenerated with a
steam and hydrogen vapor stream, producing water and N;. EM, operates best when treating
gases that have a steady temperature, in the range of 300 — 700 °F. EM; has seen use as a Low
Achievable Emission Rate (LAER) technology applied to combustion turbines.

Good Combustion Practices:

Carbon monoxide and VOC are a result of incomplete combustion; therefore, they can typically be
minimized through the use of good combustion practices, including assurance of sufficient air-to-
fuel ratios. Good combustion practices can be enhanced using staged combustion, which involves
the injection of combustion air at different areas of the burners.

A search of the RBLC database was conducted and no records were found for add-on emissions
controls for CO or VOC from blast furnaces or hot blast stoves.

Step 2 — Eliminate Technically Infeasible Options

Catalytic Oxidizer:

In the case of a gas fired burner, an afterburner or downstream oxidizer would not result in an
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Non-Selective Catalytic Reduction (NSCR): }

! |
i

Non-selective catalytic reduction requires speciﬁe levels of several prtocess parameters that are
incompatible with the combustion of blast fumacle gas in the hot blast stoves. The low oxygen
range required by NSCR can only be achieved: by restrlctlng the av‘allable combustion air to
stoichiometric levels. As discussed for low excess air combustion, the low heating value of the
blast gas does not allow for combustion at low lévels of combustion a1r Additionally, levels of
NO and VOC in the flue gas stream are not 'within the range necessary, and the flue gas
temperature leaving the stoves will not reach the level required, to promote the catalytic reaction.
Thus NSCR is not a feasible control technology for the control of CO from hot blast stoves.

{
EM, (SCONO,): - } |

EM;, technology uses catalyst beds with narrow, honeycomb structures, which expand and contract
with temperature in a sensitive manner. These expansmns and contractlons negatively impact the
performance of EM,, and large temperature swings during operation can render the system
ineffective. The hot blast stoves will operate in a‘cychc fashion, such that the flue gas leaving the
stoves will experience regular temperature swmgs between 180 — 400 C (356 — 752 °F). Due to
its sensitivity to temperature changes, EM; is a techmcally infeasible control technology for the
hot blast stoves. ! !

Step 3 ~ Rank Remaining Technically Feasible |Control Options

1. .Good combustion practices — 98 - 99% CO and 40 - 60% VOC (typical)
|
Step 4 — Evaluate Remaining Control Technologies

! :
In blast furnaces and hot blast stoves, good combustion practices can lead to an overall CO and

VOC reduction efficiency of 98 — 99% and 40 — 60%, respectlvely A review of the RBLC
database indicates that good combustion practlce is the control method of choice for controlling
CO and VOC emissions from other types of furnaces Good combustlon operatlon practices are
considered the only feasible control method for reducmg CO and VOC emissions.

Step 5 — Selection of BACT i :

|
i Using the top-down BACT selection method, on]y one optlon remalns[: for the control of CO and
| VOC from the blast fumace and hot b]ast stoves BACT is selected to be good eombustlon
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BACT DETERMINATION FOR CAST HOUSE
BACT analyses for PM,,

Source ID — Description (EQT #)
CST-101- Cast House 1 Baghouse Vent (EQT(15)
CST-201- Cast House 2 Baghouse Vent (EQT016)

In the cast house, the taphole of the blast furnace is periodically drilled open in an operation called
tapping or casting. The iron metal and slag mixture exits at a temperature of 1,300 — 1,500 °C.
The hot iron metal and slag is drained from the taphole through a runner system into ladles waiting
on wheeled cars. The slag floats to the top of the trough, and a dam secparates the hot metal and
slag into two separate streams. The slag is drained by separate runners into a granulation system
for cooling, or to an open pit for later reclaiming and processing.

Iron oxide dust emissions are frequently generated during casting either by direct vaporization of
the compounds or the partial pressure of CO bursting bubbles at the metal to atmosphere interface.
Additional emissions are generated from the drilling out of the clay taphole plug and replacement
of the taphole plug at the completion of the casting opcration.

Casting operations are the main source of emissions at the cast house. Emissions are generated by
drilling and plugging the taphole in the hearth of the blast furnace and from casting operations, as
a result of the transfer of hot metal from the runner to the ladle. Particulate emissions are also
generated when the molten iron and slag contact air above their surface.

Step 1 — Identify Potential Control Technologies

The technologies that are potentially available to control PM,¢ emissions from the cast house are
typical of industrial dust control technologies, and include local collection hoods venting to one of
the following: :

1. Fabric Filter (baghouse)

2. Electrostatic Precipitator (ESP)

3. Wet Scrubber |
i 4. Cyclone

cn O e Kb Cl D g ~onad e 0

United State-s. The results can be seen in the Table below.
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Source: Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clearinghouse

Step 2 — Eliminate Technically Infeasible Options

The evaluation for these filtering technologies must review whether the specific technology is
available for the application and is effective at rcducmg PM,¢ emissions;

Electrostatic Precipitator (ESP):

l

J
i

|

|

!
l
|

from the casting process.

| i
| !
PRELIMINARY DETERMINATION SUMMARY;
‘ l
’ | ]
Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest Noi. 157847 |
) . Consolidated Environmental Management Inc |
Convent, St. James Parish, Louisiana L
PSD-LA-740 |
QOctober 1, 2008 |
|
|
RBLC Listings for PM ) Emissions from the Cast House |
3
|
Control | Coutrol Emission
Facility RBLC ID Unit Technology Efficiency | Limit Units
Quanex Corporation i |
~ Macsteel Division AR-0021 Caster Fabric Filter 99.5% 0.0013 gridscf
' I
Steelcorr, Inc, AR-0077 Caster Fabric Filter 0.0018 gridscf
!
Casting Hoods, Enclosures, !
Cooling and | Ductwork and a '
Asama Coldwater Shot Blast | 65,360 | ACFM l
-1 Manufacturing, Inc. MI-0385 Machine Baghouse 99% 2.64 Ib/hr
Charter | |
Manufacturing Continuous [ 1.1 Ib/hr
Co.,Inc. OH-0276 Caster Baghouse NA 3.55 TPY }
Castrip Caster i . !
Nucor Yamato Steel AR-0091 Baghouse 0.0053 gridsef |
Continuous | 0.29 ibft
Nucor Jewett Plant TX-0398 Caster Baghouse 0.68 TPY

ESP’s are capable of 98% or higher particulate llemoval however sevleral factors preclude their
application to control PM;¢ from the cast house. ESPS are sensitive to the physmal characteristics
of the gas stream, and the control efficiency is hlghly sensitive to varlatlons in flow rate, solids
loading, pressure, and temperature that are mherent in the cast house operations. ESPs are
especially sensitive to the composition of the pamcles to be collected. |Iron particles adhere very
strongly to the .collection plate of an ESP due to; the:r elem'.romagnetlcI properties. They become
very difficult to remove and thus quickly reduce ESP efficiency. Additionally, ESPs have a high
capital cost, high electricity demands and requlre large amounts of rﬁamtenance resulting in a
relatively high down time. ESPs are a technicallylinfeasible control 0pt10n for this source.

|
Step 3 — Rank Remaining Technically Feasible :Control Options ’
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3. Cyclone - 80%

Various control alternatives were reviewed for technical feasibility in controlling PM;q emissions
from the cast house. The highest ranking control option was identified to be the baghouse. PM,g
emissions could be reduced by up to 99% with the addition of local collection hoods and baghouse
filters. A review of the RBLC database indicated that fabric filters or baghouses with hoods and
enclosures have been routinely accepted as BACT.

Step 4 - Evaluate Remaining Control Technologies

Fabric Filter (baghouse):

Local collection hood and fabric filters or baghouses are the most efficient means of removing
particulate from the cast house sources. The advantage of local collection hoods and bag filters is
that air flows can be adjusted individually to accommodate changes in the dust loading. Local
collection hoods and baghouse installations are the industry standard for particulate controls.

Wet Scrubber:

High-energy wet scrubbers are technically feasible but have many disadvantages compared to
fabnc filters, which can achieve better levels of particulate control. Scrubber systems have very
high pressure drops that result in high system operating costs. They also require water treatment
and sludge disposal, which are not necessary with the other PM,; control options. They also have
large space requirements. |

Cyclones:

The dust particles could be separated by centrifugal forces imparted in a cyclone, however high
velocities must be established and fine dust would not be effectively removed with the greatest
efficiency.

Step 5 — Selection of BACT

A top-down BACT analysis was performed for PM;q emissions from the cast house. The most
efficient control of PM; emissions from the cast house is the local collection hoods and fabric
filter option. BACT is selected to be local collection hoods and baghouse filter at 0.013 Ibs of PM
per ton of hot metal, which is less than the emission standard from NESHAP 40 CFR 63 Subpart

FFFFF of 0.003 gr/dscf.
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BACT analyses for SO, _— '

Source ID — Description (EQT #) |

- CST-101- Cast House 1 Baghouse Vent (EQTO015)
CST-201- Cast House 2 Baghouse Vent (E(|2T016)

The molten iron and slag tapped from the blastl furnace contain sulfur and sulfur compounds
dissolved or entrained in the liquid. These compounds upon contact w1th air, have the potential to
form SO,. Air above the tapholes and castmg!runncrs 1s collected! ‘v1a large suction hoods,
primarily for the purpose of dust control. Although emissions of SO, infaggregate are in excess of
the PSD significance level, the calculations of the expected concentration of SO, in the Cast
House Dedusting vents were performed and are|very low (~4 ppm).! This concentration is a
consequence of the enormous volume of air being collected for dedusting from the open hoods
above each tap hole (1,200,000 cubic meters per hour per blast furnace).

Step 1 - Idéntify Potential Control Technologies

|

A search of the RBLC Database did not find an 1nstance where controls have been applied to SO,
emissions from castmg operations. Similarly, no| instances of a control technology or technique
were found in a review of industry and academic llterature Since no technology or technique has
been identified with a practlcal potential for reducmg emissions of 802 from the casting process,
the only remaining option is no control, For thls jreason, steps 2 — 4 of the BACT Analysis have
been omitted:

1. No control

BACT is selected as no additional control and as q.04 Ibs of SO; per ton’of hot metal.

!
BACT analyses for CO

Source ID - Description (EQT #)
CST-101- Cast House 1 Baghouse Vent (EQT015)
CST-201- Cast House 2 Baghouse Vent (EQT016)

The molten iron and slag tapped from the blast {furnace contain carbon and carbon compounds
dissolved or entrained in the liquid. These compounds upon contact w1]th air, have the potential to
) form carbon monox1de Although emissions of CO in aggregate are in excess of the PSD

Dedmtmg vents were nerformed and are _very low (~I2 nnm\ Thm concentration is a
' consequence of the enormous volume of air bemg collected for dedustmg from the open hoods

above each tap hole (1,200,000 cubic meters per hour per blast fumace),

Fa ¥+
L0

4
!
]
|
l
|



LDEQ-EDMS Document 38131069, Page 189 of 310

PRELIMINARY DETERMINATION SUMMARY

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847 '
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740
October 1, 2008

Step 1 - Identify Potential Control Technologies

1. No Control

A search of the RBLC Database did not find an instance where controls have been applied to CO
emissions from casting operations. Similarly, no instances of a control technology or technique
were found in a review of industry and academic literature. Since no technology or technique has

.been identified with a practical potential for reducing emissions of CO from the casting process,

the only remaining option is no control. For this reason, steps 2 — 4 of the BACT Analysis have
been omitted. ,
BACT is selected as no additional controls and as 0.055 1bs of CO per ton of hot metal.

BACT DETERMINATION FOR EMISSIONS FROM COKE OVENS

BACT analyses for PM o

Source ID - Description (EQT #)
COK-111-Coke Battery 1 Flue Gas Desulfurization Stack (RLP006)
COK-211-Coke Battery 2 Flue Gas Desulfurization Stack (RLP012)

There are several processes that take place in the coke ovens includiﬁg heating, charging, and
pushing.

Metallurgical coke is produced by the destructive distillation of coal in coke ovens. Prepared coal
is heated in an oxygen-free atmosphere (coked) until most volatile components in the coal are
removed. The remaining material is a carbon mass called coke.

There are two types of coke processes:

e The “byproduct” process is designed 1o recover the organic components gasified during the
coking process;

e The “non-recovery” process uses the volatile organics from the coking process as fuel to heat
the coal and drive the coking process.
The process for Nucor Steel Louisiana is a non-recovery coke process in which the coke oven gas
1s combusted in the ovens to drive the coking process.

generated from the distillation of coal, 1s combusted as fuel to provide heat for the distillation

process. The flue gas stream leaving the coke ovens is sent to heat recovery steam generators

FilloYalal

(HRSGs) prior to controls:
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The non-recovery coke ovens are operated at a negatlve pressure, and emissions from coke oven
battery doors inherent with byproduct recovery ovens largely do not exist.

Step 1 — Identify Potential Control Technologies, _ i

1. Fabric Filters (baghouse) ' i
2. Electrostatic Precipitator (ESP)
3. Wet Scrubber |
I
4. Cyclone
REBLC Listings for PM,; Emissions from Coke Oven Gas
|
Control Control Emission
Facility RBLCID | Unit Technology Efficiency Limit | Units
Coke Oven | 39.0 | Ibthr
FDS Coke QH-0297 Batteries Fabric Filter ' 99% 1710, t/yr
Haverhill |
North  Coke Coke Battery | . ! 43.89 Ib/hr
Company QH-0297 | Ovens Baghouse i 99% 0.008 gr/dscf
" Haverhill Coke QOven ’ L 1714 § Ib/hr
North Coke Batteries, Non- | ] 75.08 tyr
Company OH-0305 | recovery Baghouse 99% 0.008 gr/dscf

Source: Technology ‘Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clcaringhousi

Step 2 - Eliminate Technically Infeasible Optim?s !

Each PM,( removal option was determined to be te'chnically feasible.

Step 3 — Rank Remaining Technically Feasible Control Options

1. Fabric Filter (baghouse) - 99% | |

2. Electrostatic Precipitator (ESP) - 98% - ’
3. Wet Scrubber - 98% F

4. Cyclone - 80%
Various control alternatives were reviewed for techmcal feasibility in controlling PM;y emissions
from coke oven gas. The highest ranking control optlon was identified to be a fabric filter. PM,q
emissions could be reduced by up to 99% with the addition of baghouse filters,

Step 4 — Evaluate Remaining Contrel Technologies

I

ric Filter User |
1

|

A fabric filter or baghouse is one of the most efﬁc1ent means of sepa:atmg particles from a gas

stream. Bagheuse effectweness is frequent]y ,99% or greater under the correct operatmg
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the dust loading. However, baghouse controls can have special capital demands to handle high
temperature vent streams. Baghouse installations are the industry standard for particulate controls.

Electrostatic Precipitator (ESP):

ESPs are capable of 98% or higher particulate removal; however there are several disadvantages to
their application to control PM) from coke oven gas. ESPs have very high electricity demands
and require large amounts of maintenance, resulting in a relatively high down time. In addition,
ESPs have a high capital cost, and efficiency is highly sensitive to variations in flow rate, solids
loading, pressure, and temperature that are inherent in coke oven operations.

Wet Scrubber:

High-energy wet scrubbers are technically feasible but have many disadvantages compared to
fabric filters, which can achieve better levels of particulate control. Scrubber systems have very
high pressure drops that result in high system operating costs. They also require water treatment
and sludge disposal, which are not necessary with other PM; contro! options. They also tend to
have large space requirements.

The dust particles could be separated by centrifugal forces imparted in a cyclone, however high

velocities must be established and fine dust would not be effectively removed with the greatest
efficiency.

Step 5 — Selection of BACT
A top-down BACT analysis was performed for the coke oven gas and BACT is selected to be a

fabric filter. The coke oven fluc gas will be captured and routed through a baghouse before
release to the atmosphere. BACT 1s selected as 0.01726 1bs of PM, per ton of coal charged.

BACT analyses for NOx

Source ID — Description (EQT #)
COK-111-Coke Battery 1 Flue Gas Desulfurization Stack (RLP006)
COK-211-Coke Battery 2 Flue Gas Desulfurization Stack (RLP012)

C—PTroCe O AS; Wl § USC0 as a rut O e Oven "'

emissions from coking or coal combustion are primarily nitric oxide, with only a fraction of the

NO, present as nitrogen dioxide. - NOy is formed from the thermal reaction of nitrogen in
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combustion air in the combustion flame and from oxidation of nitrogen compounds in the coal.
NOy formed from the thermal reaction is dependent on temperature, ox’ygen, and residence time.
Thermal formation of NOy is complex, but the ratefis significant at temperatures above 2,800 °F.

Although NO, emissions tend to be minimized byi slow mixing in the combustlon chamber, they
are nonetheless substantial because of the large quantlty of fuel consumed Coke ovens are among
the major NO, emission sources at iron and steel mllls

|
Step 1 — Identify Potential Control Technologies

1. Selective Catalytic Reduction (SCR) ]

w . . |
2. Selective Non-Catalytic Reduction (SNCR)
, _ [
3. Non-Selective Catalytic Reduction (NSCR)
4. EM, (SCONG,) :
5. Low NOy Burners (LNB) i
6. Staged Combustion ) ;
RBLC Listings for NO, Emissions from Coke Oven Gas |
Control * Control Emissi(i
Facility RBLCID | Unit Technology | Efficiency | n Limit Units
Coke Oven I 496 ! Ib/hr
FDS Coke OH-0297 | Batteries Staged Combustion | NA 2172 | | thr
. Haverhill  North ’ Coke Battery ! 6750 | | Ibfhr
, Coke Co. QH-0272 | Ovens Staged Combustion | 85% 1.0 | I/T of coal
Haverhill  North Coke Oven i 120.0 Ib/hr
Coke Co. OH-0305 | Batteries Staged Combustion "NA 438.0 t/yr

Source: Technology Transfer Network. Clean Air Technology Center - MﬂBAU!LmR Clearinghous?
1

Step 2 —~ Eliminate Technically Infeasible Optioirls !

Low NO, Burners (LNB):

' [
The effectiveness of a low NO, burner is dlfferent for boilers than for a coke oven. External fuel

1s burned in a boiler where operating conditions can be carefully controlled. In a coke oven, the
| volatile fraction of the coal migrates from the coal bed, and the gases a‘re burned inside the oven
gas collection system. The coal bed is converted to a coke bed over the cycle, and remains in the
oven. LNBs are not techmcally feasible for coke ovens because neither the coke oven gas, nor the’

I
coal l[§ClI iscombusted UII'OUgI'l burners. | I

Selective Catalytic Reduction (SCR):
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Unlike utility botlers with economizers and air heaters, coke ovens do not contain sections within
the unit where the temperature is in the range where SCR can be used. Also, the catalyst bed of an
SCR unit is highly sensitive to particulate matter in the gas stream, which plugs and fouls the
catalyst. SCR has not been used with the coking process to date for these reasons, and is
considercd to be technically infeasible.

Selective Non-Catalvtic Reduction (SNCR):

SNCR requires injection of a reagent into the gas stream. In the case of the coking process, the
required temperature window for this to take place (i.e., 1,600 — 2,200 °F) is only available for a
brief period of time during the combustion cycle and may occur in any of several ducts along the
coke oven battery at different times. It is thus difficult to inject the reagent into the gas stream that
is within the temperature window, since the location 1s highly variable. If the injection takes place
outside the temperature window, the SNCR will not be an effective technology SNCR has not
been used with the coke oven process to date for these reasons.

Non-Selective Catalytic Reduction (NSCR):

Non-selective catalytic reduction requires specific levels of scveral process parameters that are
incompatible with the combustion of coke oven gas in the hot blast stoves. Carbon monoxide and
VOCs are almost entirely incinerated in the coking ovens, -and concentrations in the flue pas
stream will not be within the ranges necessary to promote the catalytic reaction. Thus, NSCR is
not a feasible control technology for the control of NO, from the coke ovens.

EM, (SCONO,):

EM, technology uses catalyst beds with narrow, honeycomb structures. These catalyst beds are
sensitive to temperaturce, and cannot operate at temperatures in excess of 1,200 °F. Additionally,
the catalyst beds are prone to fouling in applications containing significant particulate loadings.
The coke oven flue gas leaving the ovens will exceed the temperature limitations of EM,.
Additionally, the flue gas leaving the coke oven desulfurization units will contain an amount of
lime particulate which would quickly cause plugging and fouling of the intricate catalyst beds, due
to scale formation. Therefore, EMy is a technically infeasible control technology for the coke
ovens.

Step 3 — Rank Remaining Technically Feasible Control Options

oven £as
=3
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o
Step 4 — Evaluate Remaining Control Technologies
B R ’

Staged Combustion: !

1
i

Staged combustion controls NOy by l1m1t1ng the oxygen present at 1temperatl.lres where NO,
formation is likely and/or suppressing peak temperatures that increase NO formation during gas
combustion. The proposed non-recovery coke' ovens use two d:scrcte regions for staged
combustion of the coal volatiles. The reglons are the crown and the sole flues. The crown is the
first stage of air addition. This operates in a reducmg atmosphere where minimal oxygen is
present for NOy formation. The sole flues receive secondary air and| operate in a reducing or

.oxidizing atmosphere as dictated by the oven gas rates. NOy formation!is mlmmlzed in the flues

by controllmg the temperature and air input. ‘ ‘

Step 5 — Selection of BACT

l

A top-down BACT analysis was performed for control of NO from the coke ovens, After review-
of available control technologies, staged combustion was selected as BACT. BACT is selected
as 0.71 lbs of NOy per ton of coal charged. : |

i

BACT analyses for SO, .
'

Source ID — Description (EQT #)
COK-111-Coke Battery 1 Flue Gas Desulfurlzatlon Stack (RLP006)
COK-211-Coke Battery 2 Flue Gas Desulfurization Stack (RLP012)

The primary source of sulfur oxide emissions from the project is the coke oven combusted gas. A
top-down BACT analysis was performed for SO, from the coke oven flue gases. Due to the non-
recovery design selected for the coke ovens, the ﬂue gases will be effectively incinerated as they
leave the coke ovens, and thus reduced sulfur compounds are not expectdd

Sulfur compounds are released along with the volatlle fraction of the!coal as the coking cycle
proceeds; however, about half of the sulfur in jthe coal remains in|the coke product. Pre-
combustion controls are technologies that prevent the formation of S@z during the combustion
process (e.g. low-sulfur coal), while post-combustion controls work to clean SO, from the flue
gas. Thus post-combustion controls are add-on controls that are ulsed to either collect the

pollutants or convert the pollutants to another forrn (e. g lime added to SO, gas) to form solid
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Step 1 — Identify Potential Control Technologies

Four options were identified that could potentially be used to control SO; from the thermal
distiliation of coal during the coking process.

Wet Scrubber
Lime Spray Dryer/Absorber (Dry Scrubber)

Dry Sorbent Injection

oW

Low-sulfur coal

Wet Scrubber:

Wet scrubbers are designed to maximize contact betwecn the exhaust gas and an absorbing liquid.
The exhaust gas is scrubbed with 5 to 15% slurry, compesed of CaO or CaCOs in suspension. The
SO, in the exhaust gas reacts with the CaO to form CaSO; and CaSO4. The scrubbing liquor is
continuously recycled to the scrubbing tower after fresh CaO or CaCO, has been added.

The types of scrubbers that can adequately disperse the scrubbing liquid include packed towers,
plate or tray towers, spray chambers, and venturi scrubbers. In addition to CaSO; or CaSOsq,

numerous other absorbents are available, including sodium solutions and NHj; based solutions.

Lime Spray Drver/Absorber (Dry Scrubber):

An alternative to wet scrubbing is a process known as semi-dry scrubbing using a spray dryer. As
in wet scrubbing, the gas phase SO; is removed by contact with a suitable reactant. Typically, this
may be an aqueous solution of Ca(OH), or Na;COs;. In spray dryer systems, the solution is
pumped through atomizers, which create a spray of very fine droplets. The droplets mix with the
incoming SO, in the flue gas in a very large chamber, and the subsequent absorption of SO; leads
to the formation of sulfites and sulfates in the droplets. Almost simultaneously, the sensible heat
of exhaust gas that enters the chamber evaporates the water in the droplets, forming a dry powder
before the gas leaves the spray dryer. The exhaust gas from the system contains a mixture of
reacted and unreacted particulate. Typically, baghouses employing Teflon-coated fiberglass bags
(to minimize bag corrosion) are used to collect the precipitated particulates. In some applications,
the captured particulate is recycled to improve efficiency.

The system is categorized as a “dry” system becausc the end product of the SO, conversion

—reaction is @ dry material.Although termed as a dry system, this air pollutiondevice uses water ———

Cvdl 9L X L) \/ - UuuU

liquid blow-down stre from the dry system. The “dry” system ha been used in low-sulfur coal
applications to effectively remove SO,. This control technology ts technically teasible for the
waste gas stream

L¥Y ]
i
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Dry Sorbent Injection: i
|
I

- Limestone injection has been a proven technology: when applied to boilers. SO, may be removed
by mjectmg a sorbent (lime, limestone, or dolomlte) into the combustion| igases, typically above the
burners or in the backpass before the air heater. Fumace sorbent 1n_|ect10n involves injection of the
sorbent into the boiler abové the combustion zone (preferably where the gas temperature is
approximately 1,200 °C, or 2,200 °F) through spec1al injection ports. { The sorbent decomposes
into lime, which reacts in suspension with SO to form CaSQ,. The CaSO4, unreacted sorbent,
and fly ash are removed at the particulate control device (either an ESP, or baghouse) downstream
‘from the boiler. In boilers, SO, removal is 30 — 60% (with a calcium-to-sulfur molar ratio of 2:1)
when injected into the combustion zone, but this still must be demonstrated on a large scale.

[

|
Low-sulfur coal: : |

A method to reduce SO, emissions from fossil fuel combustion is to change to low-sulfur fuels.
Stochiometrically, 2 1b of SO; are generated by 1 Ib of sulfur in a typlcal combustion process (i.e.,
utility boiler). Thus, reducing the sulfur content of the fuel proportionally decreases the
generation of SO,. For example, replacing a coaljcontammg 2% sulfur with a coal containing 1%
sulfur (i.e., low-sulfur coal) results in a 50% decrease of SO, emissions.|

The conversion of coal to coke however, may not dlrectly parallel a b01ler when it comes to low-
sulfur fuels. Unlike coal-fired boilers, the coal i 15 heated, not burned, dunng the coking process,
and primarily it is the volatized material from thé coal that is combusted Although most of the
sulfur in the coal remains in the coke, the sulfur component of the volatized material will produce

SO, i
{ }
RBLC Listings for SO, Emissions from Coke Oven Gas f
Control i ) Control Eufnission
Facility RBLC ID | Uit Technology | Efficiency Limit Units
Caoke Oven Lime Spray Dryer, Low Sulfur 2433 Ib/hr
FDS Coke OH-0297 | Bafteries Coal, Combustion Optimization 91% 10190 Vyr
Haverhill - ’ . 265.0 lo/hr, 3hr
North Coke Coke Battery | Dry Scrubber, Lime Spray Dryer, 7 avg.
Co. QH-0272 | Ovens and Low Sulfur Coal <1% 92% 0.88 Ib/ton of coal
Haverhill | 192.0 Ib/hr
North Coke Coke Oven Dry Scrubber with wet lime spray 700.8 tiyr
Co. QOH-0305 | Batteries injection and low sulfur coal <1% 92% 1.6 Ib/ton coal

Source: Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clearinghouse
Step 2 — Eliminate Technically Infeasible Options

I
t

Wet Scrubber:

Wet scrubbmg systems can potentlally reach h1gh levels of SO, removal. However, many \
I 15 a arge water use
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associated with them because materials must be constructed from cexpensive alloys to resist
corrosion, and the equipment required is massive. The large physical size requires a great deal of
space for installation, and energy use is much higher than other technologies.

A practical issue associated with a wet scrubber system is the complexity of the system.
Additional expertise is often needed in specifying, opcrating, and maintaining such a system,
which is more like a chemical plant than a control device. The systems require more maintenance
due to their complexity, and more personnel are required for their operation. A wet scrubbing
system is not known to have ever been used for coke ovens and therefore has not been considered
a demonstrated or technically feasible control technology for this application.

Dry Sorbent Injection:

Limestone injection has been demonstrated on boilers where combustion takes place in a well
defined and centralized zone, and a high degree of control can be applied to the combustion
conditions. By the nature of the coke oven process, combustion of the coke oven gas will be
dispersed among 280 individual coke ovens, with flue gases collected at ten vents. A system to
meter and inject dry sorbent on this basis would be complex and extremely costly. Dry sorbent
injection is not known to have ever been used for coke ovens and therefore has not been
considered a demonstrated or technically feasible control technology for this application.

Step 3 - Rank Remaining Technically Feasible Control Options

|. Lime Spray Dryer/Absorber (Dry Scrubber) — 90%

2. Low-sulfur coal — 50%
The dry scrubber system has been used in low sulfur coal applications to cffectively remove SO,
from a gas stream with a removal efficiency of 90%. Wet scrubbers may be designed for
efficiency of 80 — 95% SO, removal in boiler applications, yet require an enormous capital
investment and produce disposal issue for other media.

Step 4 — Evaluate Remaining Control Technologies

Lime Spray Dryer/Absorber (Dry Scrubber):

Spray drying systems have been frequently applied to coke ovens, and represent the industry
standard for sulfur removal. A significant advantage of dry scrubbing is that it provides a high

W r wastewater. Another advantage is that a spray dryer/
baghouse system is a very effective particulate removal device.
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- Low-sulfur Coal: 1' {

l !
The use of low sulfur coal in place of a more teadily available and higher sulfur coal, often
referred to as “fuel switching”, has been a common method of sulfur control from boilers.
However, the blast furnace process requires that sulfur reaching the pig iron product be at as low a
level as possible, for metallurgical reasons of product quality. Coals used for metallurgical coke
are typically restricted to coal with a sulfur content of 1.3% or less by weight. Therefore, low-
sulfur coal technology is inherent in the coke loven process. However, while Nucor Steel
Louisiana proposes to operate the coke ovens with the lowest sulfur coal practicable, coals with <

1 wt% sulfur are simply not available 100% of the ; tlme due to market c?ndmons

The coke ovens at the proposed Nucor Steel Louns_la.na facility can receive coals from a number of
different mines. These coals can be mixed and blended at the coal preparation area of the coke
ovens (COK-100) to create compacted coal bI‘leS'Wlth uniform propertles The selection of coals
will be based on a large number of factors, including price, availability,- transportatlon method and
cost, and coal properties such as volatility, ash content, carbon content moisture content, sulfur
content, heating value, and softening temperature, *among other propertles Optimization across all
of these factors is key to the effective operation of| the coke plant. |
The control efficiency of SO, from lime spray towers is known to be dependent upon the
concentration of SO, in the coke oven flue gas. ’At high concentrations of S0,, a lime scrubber
can remove a higher percentage of SO, from the flue gas using the same molar ratio of lime to
SO,. However, at low concentrations this efﬁc1epcy falls off, and progresswely higher ratios of
lime to SO, must be used to obtain the same control efficiency. It may]be favorable to use a low-
sulfur blend for an extended period of time. In this situation, This could result in having difficulty
in meeting a high control efficiency applied to a low concentration of SO, creating a situation
where compliance is difficult to achieve even though actual SO, emlssui)ns would be reduced over
using a higher sulfur coal blend. i f’
In light of the above, BACT for SO, from the coke oven flue gas stacks fis:
|
1. No material charged to the coke ovens in eg(cess of 1.3% sulfur liy weight.
2. A six-month rolling average of sulfur content in the charge material to be recorded on a
weekly basis.
3. When the average sulfur content of the charge material is less than 1 0%, a minimum SO,

control efﬁcwncy of 90% would be reqmred
4_ When the avera e

(%]
[+ +]
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Step S — Selection of BACT

A top-down BACT analysis was performed for SO, removal from coke oven gas. A combination
of low-sulfur coal and spray drying technologies will be applied to reduce SO, emissions from the
coke ovens. A dry scrubber with removal efficiency no less than 90% was selected as BACT for
S0, emissions. BACT is also selected as a maximum content of 1.3% sulfur in the coal.

The baghouse selected for PMp control, discussed above, will also control the dust generated by
the spray dryer technology, providing a very effective use of resources. The combination of spray

- drying and low-sulfur coal has become an industry standard for SO; control from coke ovens.

BACT analyses for CO and VOC

Source ID —- Description (EQT #)
COK-111-Coke Battery 1 Flue Gas Desulfurization Stack (RLP006)
COK-211-Coke Battery 2 Flue Gas Desulfurization Stack (RI.LP012)

A discussion of CO and VOC controls is combined due to the similarity in approach for control of
these emissions during the coking process and related activities. CO and VOC emissions are
generated during the conversion of coal to coke and during pushing activities. The concentrations
of CO and VOC are less than 5 ppm in the charging emissions. '

Step 1 - Identify Potential Control Technologies

Good Combustion Practices:

During the coking process, coal is heated and volatile matter is released from the coal bed. In the
non-recovery coking process, coke oven gases are combusted within the coke oven sole flues in
the oven walls and floor to provide the energy for heating the coal to produce coke. This approach
naturally produces low cmissions of CO and VOCs.

RBLC Listings for CO Emissions from Coke Oven Gas

Control Control Emission
Facility RBLCID Unit Technology Efficiency Limit Units
Coke
Oven 49.6 Ib/hr
FDS Coke OH-0297 | Baneries Combustion Optimizalion NA 2172 Uyt
Coke :
Haverhitt North Battery 5584 thihr
Coke Co. OH-0272 Ovens NA NA 20.0 ppm
Coke
Haverhill North Oven 21.81 b/
Coke Co OH-03 Batterres Combustion Gpumization NA 95-54 tyr

05
Source: Technology Transfer Network Clean Air Technology Center - RACT/BACT/LAER Clearinghouse

(5]
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RBLC Listings for VOC Emtssmns from Coke Oven Gas

Comrol Control Emission
Facility RBLC ID Unit Technology Efficiency Limit Units

Coke Oven Combustion I 10.6 Ib/hr
FDS Coke OH-0297 | Batteries Optimization NA 46.5 tiyr
Haverhill North | 11.97 Ib/hr
Coke Company OH-0272 | Coke Battery Ovens | NA | NA 10.0 ppm
Haverhill North Coke Oven Combustion 4.67 Ib/hr
Coke Company OH-0305 | Betteries Optimization “NA 20.47 vyr -

Source: Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clearinghouse

Step 2 — Eliminate Technically Infeasible Optio:Ls
|

The evaluation of these technologies must revieWJIwhether the specific technology is available for
the application and is effective at reducing CO and VOC emissions {from the coking process.
Good combustion is technically feasible for the treatment of coke oven gas.

Step 3 — Rank Remaining Technically Feasible _Control Options

The destruction of CO and VOCs is expected tcio be very high, as the non-recovery coke oven
design. acts to incinerate these compounds durmg a long residence tlme This destruction 1is
inherent to the non-recovery oven coking process,' in which the coke oven volatiles are combusted
under controlled conditions to prowde the heat required for the coking p'rocess

Step 4 — Evaluate Remaining Control Technologies
’ !

During the process, the coke oven gas combuétion in the sole flues naturally produces low
emissions of CO and VOCs. The coke oven gae remains in the sole|flues and common tunnel
approximately seven seconds where the gases - are exposed to - oxnd:zmg conditions and
temperatures from 1,600 — 2,500 °F. These’ operatlng condltlons can be compa.red to controlled-
air incineration.

Controlled-air incineration combustion occurs in two stages. In the first stage, the low air-to-fuel

ratio dries and facilitates volatilization of waste matenal and most of Ithe residual carbon burns.
In the second stage, excess air is added to the volatile gases formed i in the primary chamber to
complete combustion. This type of system is recogmzed as state-of-the art for destroying organic

compounds and CO. Typical secondary chamber residence times are 0.5 seconds and range from
100 — 2 000 017.‘

S U EoTLTAT AN p s
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Step 5 — Selection of BACT

BACT is selected to be good combustion practices that promote complete combustion of volatile
organic compounds and CO. BACT is selected as 0.0035 Ibs of VOC per ton of coal charged -
wet basis. BACT is selected as 0.06 1bs of CO per ton of coal charged — wet basis.

BACT DETERMINATION FOR BLAST FURNACE & COKE OVEN COAL
PREPARATION

BACT analyses for PM,,

Source ID — Description (EQT #)

PCI-101 - PCI Mill Vent (RLP013)

COK-100 - Coke Ovens Coal Handling, Crushing, and Compacting (ARE0O1)
COK-104 - Coke Battery 1 Coke Handling (EQT004)

COK-204 - Coke Battery 2 Coke Handling (EQTO010)

Pulverized coal is often injected along with the hot blast, to provide additional heating value. This
technology increases the overall efficiency of the blast furnace operation. First, the coal is ground
to a fine powder. The pulverized coal is stored under a controlled atmosphere, brought up to
furnace pressure in feed tanks, and pneumatically conveyed to the blast furnace area.

In the coal preparation step, coal is crushed, screened and blended in order to produce a
homogenous mixture for charging to the coke ovens. The mixture is then wetted to approximately
9% moisture by weight, loaded into a form, and compacted into a brick-like shape. The bricks are
then transferred to charging cars for transportation to the individual ovens.

Step 1 — Identify Potential Control Technologies

Crushing, Screening, and Blending
1. Enclosed conveyors
2. Water sprays and/or chemical dust suppression; and

3. Indoor crushing operations vented to fabric filters

The Table below prowdes lhe USEPA RBLC data for PM.o comrols I"or aggregale handlmg and

for lhe various malenal hand]mg operauons A]l of the abovc opuons are con51dered techmcally
feasible.

41
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RBLC Listings for PM;, Emissions from Coal Preparation
. Caontrol I Control Emissjion

Facility RBLCID | Unit Technology . Efficiency Limit! Units

Conl Baghouse with |

) Conveying, Option of Enclosures,

American Municipal Handling, and Fogging, Wet E
Power QH-0310 | Crushing Suppression NA 9.0 tiyr
Louisiana Fuel Crusher ! 0.04 | Ibfhr
Generating, LLC LA-0223 House Fabric Filters | NA 0.06 ! t/yr
Western Farmers i !
Electric Co-op— X t
Hugo Generating Material Fabric Filter |
Station OK-0118 | Handling Baghouse | NA 0.01 | gridscf
Western Greenbrier . | |
CO-generation, LLC WV-0024 | Coal Handling Fabric Filters | NA 0.01 | | grfdscf

Crusher House, i '
NRG Texas — NRG Transfer Tower ; )
Coal Handling Plant | TX-0507 | 2, Silos A-D Fabric Filter . NA 0.36 Ib/hr
Lamar Utilities Board High Efficiency : t
~ Lamar Light & Coal Handiing | Fabric Filter ‘
Power CO-0055 and Preparation | Baghouses I 99.5% 0.02 Lb/ton

Source: Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clearinghouse

Step 2 — Eliminate Technically Infeasible Optio;ns

n
All of the above mentioned technologles can be apphed to control PMlo emission sources due to
coal processing. There are areas where water suppression may not be practlcal such as areas that
are enclosed. There are also areas where enclosures are not practical such as transporting, where
water suppression might be a more effective means of controlling emissions,

Step 3 - Rank Remaining'Technically FeasibleiControl Options

1. Indoor crushing operations vented to fabri;: filters — 99%
2. Water sprays and/or chemical dust suppression — 90%
|

3. Enclosed Conveyors ~ 50% | !

1
Step 4 — Evaluate Remaining Control Technologies ‘ !
!
Local collection with fabric filter control demonstrates the highest de‘gree of particulate control,
and is an industry standard. Control efﬁc1enmes of 99% are attainable with a baghouse and
enclosed processing area. _ 1

where water suppression is applied. Water SUDDI'BSS]OH is mainly used i m storage Dl]CS areas. Dust

suppression chemicals may not be used in areas where water suppressmn can achieve the same

control efficiencies. Water suppression could be apphed to the finished coal, and is indeed a

necessary process step for the oven design. i
1
.

42




LDEQ-EDMS Document 38131069, Page 203 of 310

PRELIMINARY DETERMINATION SUMMARY

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847
Consclidated Environmental Management In¢
Convent, St. James Parish, Louisiana
PSD-LA-740 '
October 1, 2008

Enclosed conveyors help to prevent material from becoming airborne from wind passing across
the conveyor. Estimated control efficiencies for enclosed conveyors are about 50%.

Step 5 - Selection of BACT

BACT is selected to be a combination of control technologies for distinct steps in the process.
Enclosures on the conveyors will bc used to eliminate emissions from the conveyors during
transfer operations. Coal crushing, screening and blending will be controlled by fabric filters.
Wet suppression will be applied to the finished coal blend. BACT for coke handling operations
using baghouses for control is selected as greater than or equal to 99.0 % removal efficiency from
filter manufacturer's certification.

BACT DETERMINATION FOR COKE OVEN COAL CHARGING

BACT analyses for PM;,

Source ID - Description (EQT #)
COK-101 - Coke Battery 1 Coal Charging (EQT001)
COK-201 - Coke Battery 2 Coal Charging (EQT007)

Charging is the process of adding coal te the ovens. In typical operations, the door is opened from
one end of the oven and coal is charged using a horizontal ram. In this application, Nucor
proposes to charge the oven with a compacted “brick” of coal instead of dumping “loose” coal into
the oven as in older designs. An opening sized to the coal brick is opened in the charging door,
and the coal brick is then moved on a charging bed into the coke oven by a horizontal ram, while a
negative pressure is maintained on the oven. The charging bed is then retracted, sliding out from
under the brick of coal. The emissions of particulate to the atmosphere are thereby minimized.

Step 1 - Identify Potential Control Technologies
1. Fabric Filters (baghouse) A

Electrostatic Precipitator (ESP)

Wet Scrubbers

Cyclone

Negative Pressure Ovens

AN I T e

Compacted Coal

Y
L
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Negative Pressure Ovens: | ﬁ

[l

- Negative pressure ovens operate at a vacuum, minimizing the escape;of particulate matter and
gases as the oven doors are opened. The bricks of coal charged into the ovens are pushed in while
stationary on a charging bed. The bed is then removed by sliding it out from under the coal.
Thus, the potential to generate particulate emissiofns are minimized, and are selectively located in
the negative pressure coke ovens. |

|

Historical coke oven designs loaded loose, tump fcoal into the ovens, either by dumping the coal
into the top of the oven from a larry car, or dropping it in by horizontal conveyor. These methods
generate particulate emissions from the coal transfcr steps. . The cokejoven design proposed by
Nucor processes the coal prior to charging, such that it is wetted with water, mixed with a binding
agent such as tar, and compressed into the shape of a large brick. ,The moisture, binder and
cohesive shape of the brick minimize particulate emissions from coal chargmg by preventing the
generation of these emissions. Additionally, there are fewer exposed coal transfer steps, such as
the filling of a larry car, and subsequent dumpmg into the ovens, from an open location on top of

the coke oven battery. |

|

|

!
[
|
!

Compacted Coal:

RBLC Listings for PM,, Emissions from Coke Oven C‘har in ‘l

RBLC Control J Control Emissii'm
Facility 1D Unit Technology ! Efficiency Limit | Units
Haverhill ' ! 1.17
North Coke Coke Oven X Fugitive Ib/hr
Company QH-0305 | Baitteries Baghouse with Traveling Hood | 70% 436 | t/yr
Haverhill Coke . !
North Coke Battery 1z ! Ib/hr
Company OH-0272 | Qvens Baghouse with Traveling Hood | 93% l PM/PM10
Haverhill Coke Baghouse with a shed extending
North Coke Battery the length of the battery | 2633 Ib/hr *
Company QH-0272 | Ovens capturing all emissions | 98% 0.039 1b/ton coal
) 032 Ib/hr

Coke Oven Fabric Filter with Travelmg 1.0 tyr

FDS Coke OH-0297 | Batteries Hood, Oven Negative Pressure 99% 0.008 gr/dscf

Source: Technology Transfer Network. Clean Air Technelogy Center - RlACT /BACT/LAER Clearinghouse

f
Step 2 — Eliminate Technically Infeasible Optlr.lns [

Wet Scrubber: J . '
! l
|

Wet scrubbers collect particles by contacting or scrubbmg gases with a liquid, usually water. To
be effective on small particles, wet scrubbers must produce a high pressure drop and contajn a

large internal surface area. This typically requ;res a tall column coppled with a large blower

motor. The length of travel required from end t:o end of the oven battery presents a problem in

44

i




LDEQ-EDMS Document 38131069, Page 205 of 310

PRELIMINARY DETERMINATION SUMMARY

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740
October 1, 2008

supplying power and water to the scrubber, and in collecting and routing the scrubber effluent to
treatment. For these reasons, a wet scrubber is not technically feasible for coal oven charging
PM ,p emissions.
Step 3 — Rank Remaining Technically Feasible Control Options

1. Fabric Filter - 99%

2. Electrostatic Precipitator (ESP) — 98%

3. Cyclone — 80%

4. Negative Pressure Ovens — Prevention of Airborne Particles

5

Compacted Coal — Prevention of Airborne Particles

Step 4 — Evaluate Remaining Control Technologies

Fabric Filter (baghouse):

Fabric filtration has been widely applied to industrial sources, including coal handling, since the
earty 1970s. Control efficiencies of fabric filters (baghouses) can easily attain 99% of the
particulate collected. Variability in overall control efficiencies associated with baghouses is due to
the efficiency of the capture device (e.g. hood) used to route the air stream to the baghouse.
Baghouses of modest size have been mounted to traveling hoods attached to charging cars,
collecting from each car individually. However, a traveling hood does not allow for ideal
collection efficiencies for Nucor’s proposed coal charging design, because particulate emissions
are minimized while the coal brick is on the charging car.

Electrostatic Precipitator (ESP): -

ESP is a proven technology for a variety of coal combustion sources. Because of their modular
design, ESPs, like baghouses, can be applied to a wide range of system sizes. ESP technology
offers a control efficiency that is comparable to baghouses for some applications. The operating
parameters that influence ESP performance include mass loading, particle size distribution,
particulate electrical resistivity, and precipitator voltage and current. The resistivity of charging
emissions from coking is not known. Data for ESPs applied to coal-fired sources show fractional
collection efficiencies greater than 99% for fine (less than 0.1 micrometer) and coarse particles
(greater than 10 micrometers). These data show a reduction in collection efficiency for particle
diameters between 0.1 and 10 micrometers. Applied to coal charging, an ESP system would face

similar challenges to baghouse filters, in that the collection efficiencies of traveling hoods are less

han 1d 1 nen DD (1 {0 omp o8 O 4 1) 'y [1C1N ompa 1 _On O da DagNouUse

application, fabric filters offer slightly more effective control efficiency.
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Cyclones: I
|

Cyclones are seldom used as primary or sole dust collectors because of their low efficiency.

While they can be used to remove coarse partncles fine particulates aré not effectively removed,

A practical use is as pre-cleaners for more efﬁc1ent collectors.
t

1
Negative Pressure Ovens: !
|

The negative pressure oven design captures pamculate emissions generated immediately adjacent
to, and within the oven during charging. The doot opening provides a small gap around the brick
as it is charged. Particulates that are generated in the oven throat are!captured by the oven gas
collection system and removed in the flue gas baghouse. This technology is inherent in the design

of the coke ovens like that being proposed at Nucor Steel Louvisiana. |

As a pollution prevention technology, assigning a specific control efﬁcnency to negative pressure
ovens is problematic. It is expected that this de31gn meets the criteria for being an Inherently
Lower Polluting Process or Practice, as descnbed in Section IV.A.3 lof USEPA’s New Source
Review Workshop Manual published in October, 1990 Negative pressure ovens have the potential
to be more environmentally effective than add -on controls, due to greatly reduced energy
requirements and reduced handling steps of captured particulate, .

Compacted Coal: ! b
Compact coal chargmg is a process method Whl(jh helps to prevent the generation of particulate
emissions from occurring. This practice begins by bringing the m01sture content of the coal up to
approximately 9 wt%. This reduces the potential for dust emlsswns'when compared with the
dried coal typically charged to coke ovens. The wetted coal is metered i in layers into a large metal
form, and then compacted by large hydraulic presses The compactlon process produces a
cohesive brick of coal very close to the size and shape of the coke oven! which is then transferred

l
i
o |
As a pollution prevention technology, assigning a specific control efficiency-to compacted coal

charging is problematic. It is expected that this practice meets the criteria for being an Inherently
Lower Polluting Process or Practice, as described in Section IV.A.3 lof USEPA’s New Source
Review Workshop Manual published in October, 1[990. Compacted coal charging has the potential
to be more environmentally effective than add-on controls, due to greatly reduced energy °
requirements and greatly reduced quantities of particulate.

| !

Step 5 — Selection of BACT T |

!
A top-down BACT analysis was performed for the coal charging operations, and the combination
T

A6
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of negative pressure ovens and compacted coal charging, which represent Inherently Lower
Polluting Processes, were selected as BACT. It is expected that compacted coal charging
technology will meet the MACT emission limitation of 0.0081 Ib/ton of dry coal charged, required
under 40 CFR 63.303(d)(2). Thus, BACT will not be less stringent than MACT.

BACT DETERMINATION FOR COKE OVEN PUSHING

Pushing is the process of moving the coke out of the oven. Flat car pushing will be used to
remove the coke from the oven at the end of the coking cycle. Flat car pushing is different than
pushing from a typical byproduct coke oven battery. With flat car pushing, the still-cohesive coke
bed is pushed onto a flat receiving car. When a byproduct coke oven is pushed, the loose coke bed
falls into a receiving car breaking apart the mass of coke, with the potential to generate large
plumes of dust. The advantage of flat car pushing, as feasible with a heat recovery coke oven, is
that the mass of coke in the oven stays intact and a Jarge dust plume is not gencrated.

BACT analyses for PM,,

Source ID — Description (EQT #)
COK-102 - Coke Battery 1 Coke Pushing (EQT002)
COK-202 - Coke Battery 2 Coke Pushing (EQT008)

Flat car pushing will be used to remove the coke from the oven at the end of the cycle. Flat car
pushing is different than conventional pushing. With conventional pushing, the coke bed falls into
a hot car where it breaks apart and produces a large, hot plume of dust. The plume may be
collected by either a mobile shed or by a large stationary coke-side shed. With flat car pushing,
the coke bed is pushed onto a flat car as a cohesive mass. The car then travels by rail to the coke
quench tower. The coke bed will be transferred, intact, to a quench car and quenched with contact
cooling water in a conventional wet quench tower. The advantage of flat car pushing is that the
coke bed stays intact and there is no large thermal dust plume.

Worker safety is also improved in several ways with the flat car push. With flat car pushing,
visibility is improved since operators arc not working inside a dark shed. With a zero fall height,
operators do not have to work on an elevated bench. Without the large thermal plume, operators
are less exposed to emissions and heat.

The air pollution control method used for flat car pushing must be chosen with two considerations.
The coke bed is approximately 2,000 °F, and so the gases cxiting the hood are normally extremely

hot. Second, any add-on system must be short enough to pass below the hot ducts of the heat
recovery system, and narrow enough to fit on a rail car. '

=Y
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The air pollution control technology must also meet the PM;o emission limitation set forth in the
MACT for Pushing, Quenching, and Battery Stacks (40 CFR 63, Subpé.rt CCCCC). The limit is
0.04 1b PM/ton coke for filterable PM, that equates to 0.08 1b total (ﬁlterable and condensable)

PM, if a mobile control device that captures ernlsmlons during travel to the quench tower is used.

Step 1 — Identify Potentlal Control Technologlesl,
1. Fabric Filter (baghouse)
2. Electrostatic Precipitator (ESP)
3. Wet Scrubber
4. Cyclone
5. Flat Car Pushing

" Flat Car Pushing: |

1
|
|
I
!
|
i
|
|
I
t
i

Using the flat car pushing process, the coke bed is pushed from the oven as a cohesive mass,
resulting in greatly reduced particulate emissions when cornpared to tradltlonal methods. With
conventional pushing, the loose coke bed tumbles into a pile in a hot car, where it produces a
large, hot plume of dust as it falls and breaks apart Therefore, traditional control methods focus
on the collection and removal of particulate from the pushing plume. |With flat car pushing, the
coke bed will be transferred, intact, to a quench car The advantage of|flat car pushing is that the
coke bed stays intact and does not generate the large thermal dust plume typical of traditional coke
oven pushing processes. | |

RBLC Listings for PM;y Emissions from Coke Oven Pushing

Control ¢ Control |Emission
Facility RBLC ID | Unit Technology ! Efficiency iLimit Units
Haverhill North Coke Oven ' |}3.7Z Ib/hr
Coke Company | OH-0305 { Batteries Multiclone Dust Colleétor 80% 12.53 thyr
: Baghouse with a shed extending
Haverhill North Coke Baltery | the length of the battery capturing 26.33 Ib/hr
Coke Company | OH-0272 | Ovens all emissions i 98% lo.039 Ib/t
Fabric Filter with traveling hood,
Coke Oven | oven negative pressure, flat bed 2.1 Ibfhr
FDS Coke OH-0297 | Batteries pushing | NA - |le3 tyr

Source: Technology Transfer Network. Clean Air Technelogy Center - RACT/BACT/LAER Clearinghouse

— Elimi i ible Options

Electrostatic Precipitator (ESP): ' |




LDEQ-EDMS Document 38131069, Page 209 of 310

PRELIMINARY DETERMINATION SUMMARY

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740
October 1, 2008

the particles. With low resistivity, the particles are not held tightly to the collector plates and re-
entrainment can be severe. Resistivity is strongly affected by temperature, moisture, gas
composition, particle composition, and surface characteristics. The resistivity of pushing
emissions from coking is not known.

i High temperatures are not as much of an obstacle with ESPs as with baghouses since ESPs are
usually constructed out of metal. As with baghouses, ESPs are typically large because the gas
strcam velocity traveling through the ESP must be low enough to avoid re-entrainment. Another
difficulty is designing a system that is physically short enough to pass below the hot ducts, narrow
enough to fit on a rail car, and mobile. An ESP is not a technically feasible choice.

Wet Scrubber:

Wet scrubbers collect particles by contacting or scrubbing gases with a liquid, usually aqueous.
. To be effective on small particles, wet scrubbers must produce a high pressure drop. This would
] require a large motor. The design of a non-recovery coke oven battery prevents mounting and
i supplying power to such a large motor on the hot car track.

With wet scrubber systems, handling and disposal of the collected wet sludge is necessary. Use of
a wet scrubber would not only require a wastewater treatment system but would add a wastewater
, discharge. Other concerns include the effect on materials and worker safety from the low level
- release of a hot saturated steam plume. Therefore, a wet scrubber is not technically feasible for
cokc oven pushing operations. .

Step 3 — Rank Remaining Technically Feasible Control Options

1. Flat car pushing - Prevention of Airborne Particles
2. Fabric Filter (baghouse) — 98%
3. Cyclone — 80%

Step 4 — Evaluate Remaining Control Technologies

Flat Car Pushing:

Flat car pushing acts to prevent the creation of coke pushing-plumes, by moving the coke as a
cohesive mass rather than allowing it to tumble into a pile. As a pollution prevention technology,
assigning a specific control efficiency to flat car pushing is problematic. However, this practice
meets the criteria for being an Inherently Lower Polluting Process or Practice, as described in
Section IV. A. 3 of USEPA’s New Source Review. Workshop Manuai pubhshed in October, ]990

i ent T reduced uvantities of amculate which are not

generated to require control.

49




LDEQ-EDMS Document 38131069, Page 210 of 310

:
| |
|

PRELIMINARY DETERMINATION SUMMARYl

| I
Consolidated Environmental Managemqnt Inc - Nucor Steel Louisiana

Agency Interest Noi: 157847
Consolidated Environmental Management Inc

Convent, St. James Parish, Louisiana
PSD-LA-740
October 1, 2008
i

Fabric Filters (baghouse): |

|
A fabric filter removes dust by passing the gas stream through a porous!fabric. Many natural and
synthetic fabrics are used to form the filter bags. Most baghouses, used to control pushing
emissions use polyester bags. Polyester bags have a temperature limitiof approximately 275 °F.
The fabrics most often used for high-temperature ‘applications are Teflon, Nomex, carbon fibers,
and fiberglass. Fiberglass can be used at temperatures up to 500 °F. Ceramic and metal filters
have been used in a few high-temperature specia]ty applications, but with the large surface area
needed for this type of application, they are not practical. A baghouse system could be designed
to cool the gases to 500 °F. However, even a short temperature excursion would destroy the bags.

i
Baghouses are typically large air pollution control devices because, in order to work effectively,
the velocity at the fabric face must be orders of magmtude stower than i in the ductwork conveying
the gases to the baghouse. Another consideration is that, since the hot car and its air pollution
control device will travel to the quench tower, it w111 periodically catch water droplets and steam
that typically causes bag blinding. The capture efﬁmency of a mobile hood is not considered to be
ideal. Another obstacle is the difficulty in des1gnmg a baghouse system that is physically short
enough to pass below the hot ducts, narrow enough to fit on a rail car, End mobile. With the gas
temperature and size constraints, a baghouse is not an 1deal control for coke oven pushing
emissions. : |

Cyel ‘
C ones. |

Cyclones use inertial separation to remove parltlcles from gas streams. Large cyclones are
generally not very efficient on small particles because the inertial force is inversely proportional to
the diameter, or turning radius, of the device.. Cyclones are optlﬂuzed for high collection
efficiency by using small diameters, long cylmders and high inlet velocities. A number of small
cyclones may be operated in parallel for high efficiency and large gas volumes These are referred
to as multi-tube cyclones or multiclones. High temperatures are not as much of an obstacle with
mechanical collectors since they are typically constructed out of metal. However, the capture
efficiency of a mobile hood is not considered to be ideal. Multiclones |cam also tolerate moist gas
streams. Since the individual cyclones are small,ja multiclone can be conﬁgured to meet the size
_criteria of the battery. ‘
| l

1] ’
| :
- A top-down BACT analysis was performed for PMm emissions !from coke oven pushing
operations. BACT is selected to be flat car pushmg, which represents an Inherently Lower

Step 5 — Selection of BACT

Pollutmg Process. It is expected that flat car pushlng technology will meet the MACT emission
imitation o of hilierable 10 per ton ot co epus [2 1¢/ion coke tota 10)

required under 40-CFR63.7290 Thus, DA\, T wm not be less smngenl than MACT.
|

wn
<

!
!
)
|
I
i
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BACT analyses for SO,

Source 1D - Description (EQT #)
COK-102 - Coke Battery 1 Coal Pushing (EQT002)
COK-202 - Coke Battery 2 Coal Pushing (EQT008)

BACT is selected to be compacted coal and flat car pushing, which represents an Inherently Lower
Polluting Process. BACT is selected to be 0.0981bs SO, /ton.

BACT analyses for NOy

Source 1D - Description (EQT #)
COK-102 - Coke Battery 1 Coal Pushing (EQT002)
COK-202 - Coke Battery 2 Coal Pushing (EQT008)

BACT 1s selected to be compacted coal and flat car pushing, which represents an Inherently Lower
Polluting Process. BACT is selected to be 0.0191bs NOy /ton.

BACT analyses for CQ

Source ID — Description (EQT #)
COK-102 - Coke Battery 1 Coal Pushing (EQT002)
COK-202 - Coke Battery 2 Coal Pushing (EQTO008)

BACT is selected to be compacted coal and flat car pushing, which represents an Inherently Lower
Polluting Process. BACT is selected to be 0.06381bs CO /ton.

BACT analyses for VOC

Source ID - Description (EQT #)
COK-102 - Coke Battery 1 Coal Pushing (EQT002)
COK-202 - Coke Battery 2 Coal Pushing (EQT008)

BACT 1s selected to be compacted coal and tlat car pushing, which represents an Inherently Lower

—Potluting Process. BACT is selected 1o be 6:0771bs VOC 7tom.

N
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l

BACT DETERMINATION FOR COKE QUENCHING
. | H
BACT analyses for PM;, - !

Source ID - Description (EQT #)
COK-103 - Coke Battery 1 Coke Quench Tower (EQT003)
COK-203 - Coke Battery 2 Coke Quench Tower (EQT009)

The coke pushed from the coke ovens remains at a very high temperature as high as 2,000 °F.
The coke must be quenched before it can be processed and transported for use. The quenching
process involves contacting the brick of coke withicontrolled sprays of coolmg water. The hot air
and steam evolved from quenching are funneled through a large chlmney structure known as a
coke quench tower.

.Step 1 — Identify All Control Technologies
Quench tower with internal baffles '
2. Low-Total Dissolved Solids (TDS) coolingiwater

l
Quench Tower with Internal Baffles: ;
|

A coke quench tower draws hot air and steam by natural convection, much like a chimney. By

installing a series of baffles to slow and contort the air flow, quench towers help to stop steam and

entrained particles from exiting the top of the tower The quenching [steam and particles drain

down the interior walls of the tower as the steam condenses.
!

Low TDS Cooling Water: _ ;

By malntalmng a low level of total dissolved sollds in the cooling water, the amount of particulate
matter generated by the steam drift can be greatly reduced. A TDS concentration of 1,100 ppm or
less is typically considered to be a low concentration in cooling water.

i
RBLC Listings for PM;, Emissions from Coke Quench Towers

. i .
RBL Control Control Emission
Facility CID Unit Technology ~ ! Efficiency Limit Units
Sun Coke Company ~ '
Haverhill North Coke OH- Quench ‘ : lofhr
Company 0305 Towers (2) | Quench Towers | N/A 24 {per tower)
Sun C oke Company — )
Haverhill North Coke OH- Quench mg/l. (Max
Company 0272 Tower {6) Low-TDS Quenching Water N/A | 1,100 "TDS)
U.S. Coking Group OH- | Quenching ! To/hr
LLC, FDS Coke 0297 Towers Internal Baffies ! NA 16.82 {per tower)

Source: Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clcaringhouse
| |
52 |
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Step 2 — Eliminate Technically Infeasible Options

The evaluation of these technologies must review whether the specific technology is available for
the application and is effective at reducing PM |y emissions from the quench towers. BACT will
be chosen as the most efficient and economical option. There are no tcchmcal]y infeasible options
that werc identified for the control of PM; from coke quenching.

Step 3 — Rank Remaining Technically Feasible Control Options
l. Low TDS cooling water

2. Dnft eliminators

Low TDS Cooling Water:

By reducing the TDS concentration to less than 1,100 ppm, the generation of particulate can
typically be prevented to a high degree. Low TDS quenching water 1s obtained by installing good
water quality control processes, such as settling tanks, filtration and water treatment chemicals.

Quench Towers with Internal Baffles:

Baffles provide a structural method of reducing the steam plume generated during quenching, thus
reducing the amount of particulate which escapes the quench tower.

Step 4 — Evaluate Remaining Control Technologies

Due to their nature as pollution prevention controls, specific control efficiencies cannot be applied
directly to cither low TDS cooling water or 10 quench towers with internal baffles. However,
these methods represent current industry standards for the control of particulate emissions from
coke quenching opcrations. Additionally, low TDS cooling water is required by an applicable
NESHAP and must therefore be considered a floor in establishing BACT.

Step 5 — Selection of BACT

A top-down BACT analysis was performed for PM,p control from cooling towers. Both
remaining option are effective and technically achicvable. Therefore, BACT 1s selected to be a
combination of less than or equal to 1,100 milligrams per liter TDS concentration in the cooling
water, and quench towers with internal baffles. This technology will meet the MACT emission

limitation of < 1,100 milligrams per liter TDS concentration), required under 40 CFR

63.7295(a)(1)(1). Thus, BACT will not be less stringent than MACT.

wn
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BACT DETERMINATION FOR SLAG GRANULATION ! PROCESSING AND MILLING
l
BACT analyses for PM;,

|
Source ID — Description (EQT #) |
SLG-101 - Slag Granulator 1 Granulation Tank 1 (EQTO36) [WS]
SLG-102 - Slag Granulator 1 Granulation Tank 2 (EQT037) [WS]

SLG-201 - Slag Granulator 2 Granulation 'ljank 1 (EQTO038) [WS]
SLG-202 - Slag Granulator 2 Granulation Tank 2 (EQT039) [WS]}

SLG-301 - Air-Cooled Slag Processing Load Bin (EQT040) [WS]
SLG-302 - Air-Cooled Slag Processing Primary Crusher (EQT041) [WS]
SLG-303 - Air-Cooled Slag Processing Prunazy Screening (EQT042) [WS]
SLG-304 - Air-Cooled Slag Processing Secondary Crusher (EQTO43) [WS]
SLG-305 - Air-Cooled Slag Processing Secondary Screen (EQT044) [WS]
SLG-306 - Air-Cooled Slag Processing Stockpr!es (AREOQ11) [WS]
SLG-401 - Slag Mill Wet Slag Feed Bin (EQT045) [WS] _

SLG-402 - Slag Mill Dryer Stack (RLP014) [FF]

SLG-403 - Slag Mill Dryer Baghouse Vent (EQT046) [FF] l
SLG-404 - Slag Mill Dry Slag Feed Bin Baghouse Vent (EQT047) [FF]
SLG-405 - Slag Mill Crushers/Screeners Baghouse Vent (EQTO48) [FF]
SLG-406 - Slag Mill Building Baghouse Vent (EQT049) [FF] ]
SLG-407 - Slag Mill Transfer Points Baghouse Vent (EQT050) [FF]
SLG-408 - Slag Mill Product Silo Baghouse Vent (EQT051) [FF]

SLG-409 - S]ag Mill Loading Col}ector Baghouse Vent (EQTOSZ) [l\:F]

Normal Operation; (For Diverted slag see sectlon titled Diverted Air Cooled Slag)

Molten slag is rapidly cooled and granulated by hrgh pressure water jets while falling freely from t
the end of the blast furnace slag runner. The slag/water mixture falls into a granulation chute and

is directed into a granulator tank. The slag coolmg process releases |steam which rises and is -
discharged through a stack directly above the granh]ator tank.

The molten slag 1s cooled and granulated by high ; pressure water jets whlle falling from the end of
the blast furnace slag runner. The slag/water mlxtu:e falls into a granulatlon chute and into a
granulation tank. The slag/water mixture flows by gravity to a dewatermg wheel. The granulated
slag is then conveyed to storage piles.

A portion of the granulated slag 1s further processed into pulverized slag for specialty uses. The

wet granulated slag is picked up Dy mecnanlcal loader and loaded mto a hopper at the dryer. lhe '

) 1
B ] C ] 1et : & a mnne pOW er. €
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Step 1 — Identify Potential Control Technologies
1. Fabric Filter (FF) (baghouse) ~ milling only
2. Electrostatic Precipitator (ESP)- milling only
3. Wet Scrubber— milling only

4. Cyclone— milling only

5

Watcr suppression (WS) — granulation, handling, and milling

Water Suppression.:

Water spray onto the molten slag is an inherent part of the slag granulation process, and also
functions to suppress particulate emissions. The granulated slag remains wetted following the
dewatering step. The use of water suppression and chemical surfactants can control PMg
emissions by up to 90%. '

Each of these technologies is considered viable alternatives to controlling PMq emissions from
the slag milling process. The slag granulation process includes water suppression as part of the
means of granulation of the slag. The slag granulation process also involves wetted material
handling as part of the inherent process as well.

The slag milling process produces a dry powder product, pulverized slag. The pulverized slag 1s
cementatious, and as such contact with water destroys product quality. Due to the nature of the
product, water suppression is not a feasible control option for slag milling.

The following table displays which control technologies are being used in the United States to
control PM,; emissions from slag granulation.

RBLC Listings for PM,; Emissions from Slag Granulation / Proce&sing and Milling

Control Control Emission

Facility RBLC ID | it ‘Technology Efficiency . Limit Units
Nucor Steel, Slag .o 15 Io/hr
Arkansas AR-0090 [ Processing Water Sprays NA 22 Uyr

Slag,

Handling
Stec! Dynamics, and Water Suppression and Mininuzing .
{nc. IN-0079 Processing Drop Heighls NA 55.4 Ib/he
Charter Slag .
Manufacturing Processing 079 1bAw
Co. Inc. OH-0276 | Operation Enclosure Where Praclical NA 0.56 vyt
Nucor__Yamalo Qlag
Steel AR-0055 Processing Wet Suppression 80% 1.2 lo/hr
Arkansas  Steel Stag Water  Appiication (0 Comrol 57 117114
Associales AR-0044 | Processing Fugitive Emissions ‘ 8.3 Uyr
Quanex
Corporation= Stag——— 1 Throughput-Limit-on—Slag—Water *
Macsteel Div. AR-0021 Processing Sprays on Transfer Points T0% 38 Uyr

55
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Control , Control Emission
Facility RBLC ID | Unit ““Technology : Efficiency Limit Units
Slag/Mill Water Application a.nd Limited }
SteelCorr, Inc. AR-0077 Processing Drop Heights 35 vyr
Recmix of PA, Raw  Slag ] !
Inc. KY-0095 Handling Walering - 90% 0.78 tyr
Raw  Slag . | .
Recmix of PA, . Handling, | i
Inc. KY-0095 | Hopper Enclosurc Tunnel H 90% 0.78 Uyr
Recmix' of PA, Slag  Skuli ' !
Inc. KY-0095 Processing Watering, High Moistute Content 90% (.78 Uyr
' Sleg ] |
Crusher- ‘ [
Structural Transfer to | 0.0544 ib/hr
Metals, inc. TX-0445 Feeder NA i NA 0.0248 iyt
Slag l l
Structural Crusher-Jaw ] 0.005 Ib/hr
Metals, Inc. TX-0445 | Crusher NA ; NA 10.0009 vyr
Structural Slag Crusher I 10.128 b/he
Metals, Inc, TX-0445 Discharge NA NA 0.0052 thyr

Source: Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clearinghouse

Step 2 - Eliminate Technically Infeasible Obtie;ns
. A | )
Each control technology was evaluated to decide I‘whether it would be téchnically feasible to apply
the control to the slag granulation / processing or milling processes.! The evaluation for these
particulate control technologies must review whether the specific tech:'nology is available for the
application and is effective at reducing PMg emissions from the process.
!

Fabric Filter (baghouse): ;

Fabric filters are an industry standard when apphed to relatively dry. gas streams, with a large
range of acceptable particulate loading. Fabric, filter control is achlevable for the slag milling
operations, where fine dusts are generated at Statlonary sources, allowmg for good collection
efficiencies.

However, baghouses are sensitive to ternperature and moisture extremes Moisture generated by
steam of the slag granulation process would caiuse caking on the ﬁlter and clog passageways,
rendering the filter ineffective. Fabric filters would also be applled In a post-control manner,
because water suppression is inherent in the igranulation process. | Therefore, the increased
moisture content makes fabric filters a technically infeasible control option for the slag granulation
process. |

llb I'lCLlBlldlUI L o)

1)
b
LAY !
|

apphcatlon to contrOl PMm from the slag granulatlon process ESPS have very hlgh electnclty
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demands and require large amounts of maintenance, resulting in a relatively high down time. In
addition, ESPs have a high capital cost, and efficiency is highly sensitive to variations in flow rate,
solids loading, pressure, temperature, and moisture that are inherent in the siag granulation
processes.

ESPs are also sensitive to the physical characteristics of the gas stream. A key parameter is the
composition of the particles to be collected. Iron particles adhere very strongly.to the collection
plate of the ESP due to their electromagnetic properties. They become very difficult to remove
and thus reduce ESP efficiency.

ESPs are a technically infeasible control option the slag granulation process since the technology
would be post-control. Water suppression control is inherent to the granulation process and
handling of wet granulated slag.

ESP control of the slag milling process is technically feasible. However, compared only to the
fabric filter control, the efficiency of ESP devices are slightly lower,-and capital and operating
costs are greatly increased. Baghouse control is typically preferred over ESP control absent
factors which make fabric filters infeasible.

Wet Scrubber:

With wet scrubber systems, handling and disposal of the collected wet sludge is necessary. Use of
a wet scrubber would not only require a wastewater treatment system, but would also add the need
for a wastewater discharge. Wet scrubbers are a technically infeasible control option for the slag
granulation or slag processing processes since the technology would be post-control.

Cyclone (Granulation only):

Although cyclones are generally not sensitive to the vapor-phase moisture content of a gas stream,
they are generally not applicable to processes that entrain a constant amount of liquid moisture.
Liquid water in a cyclone separator can interfere with the airflow within the cyclone, cause caking
of the particulate against the sides of the vessel, and contribute to plugging of the dusicatcher
bottom. The slag granulation process will generate a great deal of steam and mist, making the
application of cyclone separators infeasible to the process.

Water Suppression (Milling only):

Water suppression is inherent to the slag granulation and granulated slag handling processes.
However, water reacts with pulverized slag in a manner similar to cement. Therefore, water -
suppression would destroy the pulverized powder that the milling process is engaged in producing.

| Water suppression is an infeasible technology for the slag milling process.

57
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|
Step 3 — Rank Remaining Technically Feasible (Fontrol Options
|
1. Water Suppression — 90% (slag granulation; and processing only) |
: | -
Water suppression remains the most stringent c'ontrol option that can be applied to the slag
| granulation and processing processes. Water suppressnon is also a feature inherent in the slag
| granulation process. It can be seen from the table above that a 90% efﬁcnency can be achieved

due to the material having a high moisture content.

|
i

: 1. Fabric Filter —99% (slag milling only)
| H

2. Electrostatic Precipitator (ESP) — 98% (slag milling only)
3. Cyclones — 80% (slag milling only) !

Fabric filters are the most stringent control optlon that can be apphed to the dried and milled
} granulated slag. Fabric filters operate at high control efficiencies for this material.
| Co
| Step 4 — Evaluate Remaining Control Technolo’gies
|
Water Suppression (slag granulation only): !
|
Water suppression has been used at a number of facﬂltles around the country for controlling dust
generation due to slag processing. Water suppressmn is an inherent part of the slag granulation
process.

l

Fabric Filters (slag milling only): - ,
|

Fabric filters are routinely used for dust control in'the milling process. The milled granulated slag
is a fine, dry material which is ideal for control by baghouses.

- 1
- - | :
BACT is selected to be wet suppression of dust! generating sources (élag granulation) by water

|

|

|

} |

\ Step 5 — Selection of BACT | | -
| sprays. This technology is inherent to the grariulated slag process.

| .,

- BACT for the granulated slag milling process is sei:lected as collection axlld control by fabric filters.

| |
BACT DETERMINATION FOR DIVERTED AIR-COOLED SLAG

|
Emissions associated with air-cooled slag processing include the generatlon of fugitive dust
emissions during the diversion and air cooling .of the slag. Slag that cannot be immediately

— £Q
EAY

!
l
I
I




LDEQ-EDMS Document 38131069, Page 219 of 310

PRELIMINARY DETERMINATION SUMMARY

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740
October 1, 2008

processed is diverted into slag pits. The slag flows by gravity over a large area, cools, and
hardens. A water mist may be appiied to speed the cooling of the slag. Once the slag cools and
hardens, it can be picked up in chunks by a mechanical loader. The slag chunks are then loaded
- into a crushing and screening operation, to produce an aggregate material of similar size as the
granulated slag. The air-cooled slag is then combined with the granulated slag in storage piles.

BACT analyses for PM,,

Source ID - Description (EQT #)

SLG-104 - Blast Furnace 1 Slag Pit 1 (AREQ05)
SLG-105 - Blast Furnace 1 Slag Pit 2 (ARE006)
SLG-106 - Blast Furmace 1 Slag Pit 3 (ARE007)
SL.G-204 - Blast Furnace 2 Slag Pit 1 (ARE008)
SLG-205 - Blast Furnace 2 Slag Pit 2 (ARE009)
SLG-206 - Blast Furnace 2 Slag Pit 3 (ARE010)

The diverted slag flows by gravity over a large area, cools through contact with air, and solidifies.
Once the slag hardens, it can be picked up in chunks by a mechanical Joader. The air-cooled slag
is then loaded into a crushing operation, which reduces the matenial size to that of aggregate. The
crushed material is combined with the granulated slag, and the crushed/granulated matenal is sold
primarily as a substitute for gravel aggregates in asphalt or concrete.

Step 1 — Identify Potential Control Technologies

Watcr sprays and/or chemical dust suppression
It is evident that the technologies cited above have been used as BACT for the various aggregate
handling operations. All of the above options are considered technically feasible.

RBLC Listings for PM,; Emissions from Air-Cooled Slag Processing

Facility RBLCID Unit Cootrol Control Emission Units
Technology Efficiency Limit

Recrmix of PA, Inc. KY-0095 Conveyor to

Slockpile Watering 00% | 0.78 Uyr
Recmix of PA, Inc. KY-0095 Final Aggregatc High Moisture

Handling, Exit Pile | Content 90% | 0.78 vyr
Steel Dynanucs, Inc IN-0079 Slag, Handhing and Water Suppression

Processing and Minimizing

Drop Heights NA 55.4 Ibfhr

Source: Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clearinghouse

Step-2 — Eliminate Technically Infeasible Options

All of the above mentioned technologies can be applied 1o conirol PM) emission sources due to
aggregate handling

un
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Step 3 ~ Rank Remaining Technically Feasible (|50ntrol Options

Water sprays — 90% :

A search of the RBLC database indicates that a cmltrol efficiency of 90% can be achleved in areas
where water suppression is applied.

Step 4 — Evaluate Remaining Control Technologies
Water sprays are effective at controlling dusts by weighing down the dust particles. Water sprays

are generally used in local areas such as load-bins and drop points when dealmg with dusty
materials.

f
Step 5 — Selection of BACT i
|
!

BACT is determined to be wet suppression of dust generating sources by water sprays at the slag
pits after air cooling and prior to removal bya mechamcal loader.

BACT DETERMINATION FOR TOPGAS- FIRED BOILERS

Blast furnace gas (BFG), is utilized as fuel gas in the topgas boﬂers along with a small amount of
natural gas utilized to increase the BTU content of the fired gastoa stable combustion range. The
blast furnace is discussed in detail above, |

A portion of the BFG stream is used as a fuel in the hot blast stoves and a larger portion is used as
fuel in the topgas boilers. BFG contains as much as 7 percent hydroge'n and 27 percent CO, and
has a heating value of approximately 2,540 - 4, 300 kJ/Nm (65-110 Btu/scf)
!

Use of the BFG as a fuel in the topgas boilers mgmﬁcantly increases the overall energy efficiency
of the pig iron production process. BFG is used to fire boilers that sequentlally drive steam
turbines to generate electricity and steam for facﬂnty processes. The remammg energy of the low-
BTU BFG is used as fuel instead of being vented, which would result in hlgh CO emissions, or
being discarded in a thermal oxidizer or flare to [control CO emlssmns as in older blast furnace
designs. |
»
BACT analyses for PM;, :‘

Source ID — Description (EQT #) l

PWR-101 - Topgas Boiler No. 1 (EQT023)

PWR-102 - Topgas Boiler No. 2 (EQT024)

PWR-103 - Topgas Boiler No. 3 (EQT025)
PWR-104 - Topgas Boiler No. 4 (EQT026)

Fafa
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PWR-105 - Topgas Boiler No. 5 (EQT027)
PWR-106 - Topgas Boilcr No. 6 (EQT028)
PWR-107 - Topgas Boiler No. 7 (EQT029)
PWR-108 - Topgas Boiler No. 8 (EQT030)

The blast furnace gas contains incombustible particulate matter in the stream as it leaves the blast
furnace. Therefore, the control of particulate from the topgas boilers addresses the cleaning of the
BFG prior to its combustion as a fuel.

Step 1 - Identify Potential Control Technologies
1. Fabric filter (baghouse)

2. Electrostatic Precipitator (ESP)
3. Wet scrubber

4, Cyclone

5.

Good combustion practices

Good Combustion Practices: ‘

Good combustion practices are used in areas where it is difficult to feasibly implement other
control technologies. PM,o emissions from natural gas combustions are usually from large-
molecular-weight hydrocarbons that are not fully combusted. Condensable organic PM,o can be
best controlled through good combustion practices. Inorganic particulate inherent in the fuel gas
stream cannot be controlled by good combustion practices.

Step 2 - Eliminate Technically Infeasible Options

Electrostatic Precipitator (ESP):

ESPs are capable of 99% or higher particulate removal, however several factors preclude their
application to control PM, from the topgas boilers. ESPs have a high capital cost, have very high
electricity demands and require large amounts of maintenance, resulting in a relatively high down
time. In addition, the efficiency of an ESP is highly sensitive to varations in flow rate, solids
loading, pressure, and temperature, variations that are inherent in the blast furnace process.

ESPs are also sensitive to the composition and physical characteristics of the particles to be
collected in the gas stream. lron particles adhere very strongly to the collection plate of the ESP

due to their electromagnetic properties. They become very difficult to remove, and thus rapidly
reds i i

| reducing effectiveness. ESPs have long been considered a technically infeasible control option for

this source.

[0}
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Fabric Filter (baghouse}: i
Fabric filters are the standard in the iron and steel industry for most PMq control applications.
Baghouses often are capable of 99% removal éfficiencies. Baghousc removal efficiency is
relatively level across the particle size range. However, the nature Pof the particulate being
removed and the high moisture content of the gas exiting the blast fumace make the particulate
difficult to remove from the fabric filter during the'bag cleaning cycle, and dust build up occurs on
the exterior of the bags. Dust build up results in pluggmg and eventual ruining of the fabric filters
on an overly frequent basis, making baghouses a tefchmcally infeasible 0};71:10[1

Step 3 — Rank Remaining Technically Feasible Control Options !

1. Cyclone and Wet Scrubber Combination - ?9%
2. Wet Scrubber - 98% i
3. Cyclone - 80% . f
4 !

. Good Combustion Practices

i
Potential control alternatives were reviewed for technical feasibility in controlling PM;o emissions
from the pig iron production facility. The highest remaining control o'ption is a combination of
cyclone separator followed by a wet scrubber. PMy emissions can be reduced by up to 99% with
the addition of a cyclone and wet scrubber combination.

|

Step 4 — Evaluate Remaining Control Technologies
[
Combined Cyclone and Wet Scrubber: j
: |
The prevalent industry control for blast furnace top gas is a multi-stage cleaning operation. In the
multi-stage cleaning operation, blast furnace top gas passes first through a dry cyclone to remove
the large particulate and a large percentage of theltotal particulate (about '60%). The cyclone step
is followed by a high efficiency wet scrubber system The combined controls are capable of
achieving a 99% reduction in total particulate matter.

1

Wet Scrubber: :
|

High-energy wet scrubbers are technically feasible but have some {disadvantages. ScruEber

. , N . :
require water treatment and sludge disposal, which are not necessary with the other PM,o control

options. However, wet scrubbers are able to accommodate Jarge volumes of gas with high

moisture contents, which make it a viable option ITor this application.

|

|
i
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Cyclones:

Cyclones are effective at removing large dust particles using centrifugal forces. However, fine
dusts arc typically not as effectively removed, due to the high gas stream velocity must be
established, often keeping smaller particles entrained in the stream. A cyclone would achieve

greater efficiency if used in combination with another control technology.

Good combustion practices:

While condensable organic PM;j can be controlled through good combustion practices, dusts from
metal ores in the fuel gas stream are typically not able to be fully combusted. Filterable particulate
emissions generated from gas combustion are low. Particulate from gas combustion is usually
from large-molecular-weight hydrocarbons in the fuel that are not fully combusted. These
hydrocarbons do not exist in blast furnace gas, and exist at very low concentration in natural gas.
Good combustion practices are limited as a control technology for BFG combustion.

Step 5 — Selection of BACT

* Based on the top-down BACT analysis, the best available control technology includes a cyclone
foliowed by a wet scrubber. A cyclone will remove coarser particulate that may be difficult for
the scrubber to remove on its own, and will not typically be affécted by high moisture content in
the gas stream. A wet scrubber can accommodate the large volumes of moist gas which are
generated by the blast furnace process. Together, these two options provide the most viable
scenario for PM,o emissions control, by cleaning the blast furnace gas fuel stream prior to
combustion. BACT for the blast furnace top gas fuel stream is established as a concentration of
PM < 0.002 gr/dscf.

BACT DETERMINATION FOR NOx EMISSIONS FROM TOPGAS-FIRED BOILERS

.The topgas boilers are a NO, emissions concern because they consume large quantities of fuel.
NO, formation is often driven by, among other factors, high flame tempcratures dunng
combustion. However, the primary fuel is blast furnace gas, which is largely CO, has a low
heating value, and contains a large portion of inerts (approximately 65 wt%), factors that reduce
flame temperature. Thus, the generation of NO, during BFG combustion results in uncontrolled
NO, concentrations in the flue gas that tend to be low (27 ppmv or less according to literature

se of the BFG as a fuel significantly i

5 USCO O POWLC a Y C vy s
being vented to the atmosphere (resulting in high CO emissions), or burned in a thermal oxidizer
or flare to control CO emissions, wasting the remaining available energy in the gas.
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BACT analyses for NOx

1
t
Source ID — Description (EQT #) :
PWR-101 - Topgas Boiler No. 1 (EQT023)!
PWR-102 - Topgas Boiler No. 2 (EQT024)!
PWR-103 - Topgas Boiler No. 3 (EQTOZS)
PWR-104 - Topgas Boiler No. 4 (EQT026)!
PWR-105 - Topgas Boiler No. 5 (EQT027)
PWR-106 - Topgas Boiler No. 6 (EQT028),
PWR-107 - Topgas Boiler No. 7 (EQT029)!
PWR-108 - Topgas Boiler No. 8 (EQT030),

Step 1 — Identify Potential Control Technologies!
1. Selective Catalytic Reduction (SCR) !
Selective Non-catalytic Reduction (SNCR):
Non-Selective Catalytic Reduction (N SCR)
EM, (SCONOy)

Low Excess Air (LEA) combustion
Low NO, Burners (LNB)

Low NO, Fuel Combustion (LNC)

i
!

N e AW

|
]
|
!
Step 2 — Eliminate Technically Infeasible Options
b

The evaluation of these technologies must review whether the specific tlechnology is available for
the application and is effective at reducing NO, emissions from the topgas boilers.
!

Low Excess Air (LEA) combustion: ;

Flame stability is an inherent problem with burnlng BFG fuel. Natural gas must be added to the
BFG in order to increase the BTU content and obtam a stable flame. The nature of the BFG fuel
and the high CO content make low excess air an infeasible option. There were no instances in
literature sources of LEA use for boilers firing blast fumace gas.

Selective Catalytic Reduction (SCR):

'
b

|
i
I

bummg blast fumace gas as the prlmary fuel The concentratlon of NO in the topgas boiler flue
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«

been demonstrated at high efficiency at this level of NO, concentration, and attempts at increased
efficiency come with the probability of ammonia slip. Additionally, SCR would require that the
boiler flue gas be reheated into the effective range of the catalyst, which is between 500 — 800 °F,
by buming natural gas or some other fossil fuel. For these reasons, SCR is not a feasible control
technology for the control of NO, from the topgas boilers.

Selective Non-Catalytic Reduction (SNCR):

SNCR can only be effective when used in applications where the temperature of the gas stream 15
extraordinarily high, between 1,600 — 2,100 °F. Due to the low heating value of the blast furnace
gas combusted in the hot blast stoves, the temperature of the flue gas never reaches temperatures
in the effective range. Thus, SNCR is not a feasible control technology for the control of NOy
from hot blast stoves.

Non-Selective Catalvtic Reduction (NSCR):

Non-selective catalytic reduction requires specific levels of several process parameters that are
incompatible with the combustion of blast furnace gas in the topgas boilers. The low oxygen
range required by NSCR can only be achieved by restricting the available combustion air to
stoichiometric levels. As discussed for low excess air combustion, the low heating value of the
blast gas does not allow for combustion at low levels of combustion air. Additionally, levels of
NO, and VOC in the flue gas stream are not within the range necessary, and the flue gas
temperature leaving the boilers will not reach the level required, to promote the catalytic reaction.
Thus NSCR is not a feasible control technology for the control of CO from topgas boilers.

EM, (SCONO,):

EM, technology uses catalyst beds with narrow, honeycomb structures, which expand and contract

with temperature in a scnsitive manner. These expansions and contractions must be allowed for

with complex expansion joints. Large temperature swings during operation can render the system

ineffective as pass-through leaks develop within the catalyst modules. The hot blast stoves will

operate in a cyclic fashion, such that the flue gas leaving the stoves will experience regular

temperature swings between 180 — 400 °C (356 — 752 °F). Due to its sensitivity to temperature
" changes, EM, is a technically infeasible control technology for the topgas boilers.

Low NO, Bumers (LLNB):

Low NO, burners limit the formation of NO, by staging the addition of air to create a longer,

OUIC d] ' ¥ U] O O

me-0 0 e burne he e O NO

burners would attempt to stage fuel gas at the limits of combustibility, and potentially prevent
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combustion of the fuel from occurring. Thus Low NOy burners are not a feasible control
technology for the topgas boilers. |

+

Step 3 — Rank Remaining Technically Feasible Control Options

The available control technologies were ranked qccordmg to their efﬁcwnmes The efficiencies
listed arc in reference to natural gas combustion. No data was avallable for blast furnace gas
combustion efficiency. Blast furnace gas is known to have a lower hcatmg value than natural gas.

1. Low-NOy Fuel Combustion (LNC)~35% = 55%

-
Standard BFG boilers are inherently designed :to operate at reduced flame temperature that
minimizes NOy formation, as a result of firing a low heating value pnmary fuel. There are no
instances in literature where SCR or SNCR have been added to bcnlers firing blast furnace gas,
and the technology has not been demonstrated in BFG boiler apphcatlons

Step 4 — Evaluate Remaining Control Technoldgles i

: |

Low-NO, fuel combustion is the only remaining NOy control technology. BFG burns at a lower
temperature than natural gas or most other fuels, limiting the formatjon of thermal NO,. The
generation of NOy from BFG combustion is expected to be 35 — 55% lower than the NOy
generated by an equal energy consumption of natural gas.
Step S — Selection of BACT _ | _
|

Using the top-down BACT selection method, the 1nherent low-NOy fuel combustion of BFG is the
only remaining option for controlling NO, emissions from the topgas boilers.. Additionally, a
search of the RBLC produced no results for NO emission add-on controls applied to boilers
burning blast furnace gas in the United States. Thercfore BACT is selected to be no additional
controls beyond the low-NO, fuel combustion technology inherent 10 the topgas boiler design.
BACT is also established as 0.092 Ibs/MM Btu total fuel combusted.

BACT analyses for SO, 1[

Source ID — Description (EQT #) :

PWR-101 - Topgas Boiler No. 1 (EQTOZB)
PWR-102 - Topgas Boiler No. 2 (EQT024)
PWR-103 - Topgas Boiler No, 3 (EQT025)

PWR-107 - Topeas Boiler No. 7 (EQT(02%
ro LY S 4

PWR-108 - Topgas Boiler No. 8 (EQT030)

66
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The blast furnace gas contains some sulfur dioxide as it exits the blast furnace, and very little in
the way of any reduced sulfur compounds. Therefore, the analysis of SO; removal technologies
address cleanup of the BFG prior to its combustion as fuel.
Step 1 - Identify Potential Control Technologies

1. Wet Scrubber

2. Spray Dryer/Absorber (Dry Scrubber)

3. Dry Sorbent Injection

RBLC Listings for SO; Emissions from Blast Furnace Gas Combustion

Control Control Emission
Facility RBLCID | Unit Technology Efficiency Limit " Units
Blast No Controls Feasibie
Severstal North Fumace Compliance Verification Via 14.37 Lb/MMscf
America, Inc MI-0377 Stoves CEMS NA 6.62 LbMMscfl

Source - Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clearinghouse

Step 2 - Eliminate Technically Infeasible Options

The design average concentration of SO, exiting the blast furnace is very low (14 ppmv) and is
below the post-control SO; concentrations achieved in coal-fired utility boilers (100 to 150 ppmyv
typical for new facilitics burning 2.5 to 3% sulfur coal). None of the control options discussed
below are effective for removal of SO; at the low concentrallons anticipated at the exit of the blast
furnace.

Wet Scrubber:

Wet scrubbers are not effective at removing low concentration of SO; (14 ppmv range) in a gas
stream. Additionally, various operating problems are associated with the use of wet scrubbers to
control SO, emissions from the combustion of blast furnace gas. When applied to the BFG prior
to use as fuel in the hot blast stoves, there are potential problems with plugging of the downstream
bumers. Particulates can plug scrubber spray nozzles, packing, plates, and trays. Wet scrubbers
also require handling, treatment, and disposal of a sludge by-product. In this case, air emissions
would be exchanged for large scale water treatment and solid waste disposal requirements.

Spray dryer/Absorber (Dry Scrubber):

€ spray dryer pr - i T
associated with the wet scrubbing systems, and the dried slurry resulting from SO, removal can be

easily removed downstream by a baghouse. However, spray dryers are not effective at removing

low concentrations of SO, in a gas stream.

(=)
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Dry Sorbent Injection: i

i
Dry sorbent injection would not result in the wastewater treatmer{t and disposal problems
associated with wet scrubbing systems. - However it would not be fea31ble to design an efficient
system of dry sorbent injection to the blast furnace process, due to the very low SO; emission
concentrations in the exhaust gas '

Step 3- Rank Remaining Technically Feasible Control Options

In the previous analysis, available contro} technologies were reviewed {for application to the SO,
removal process. There are no technically feasible options remaining to be ranked for the control
of SO, from BFG combustion in the topgas boilerré.

'

I
Step 4 — Evaluate Remaining Control Technolt;gies !
- )

i
Various control alternatives were reviewed for technical feasibility in |controlling SO, emissions
from the topgas boilers. The application of each of the potential control optlons to the process was
considered. Each of the available options has been eliminated as techmcally infeasible.

Step 5 — Selection of BACT |

A “top-down” BACT analysis was performed for SO, removal from the topgas boilers. This
analysis determined that there are no add-on or combustion controls that represent BACT for SO,
emissions from the combustion of blast furnace: gas. BACT for top!gas fuel is selected as no
control. BACT for natural gas is to purchase natural gas containing no more than 2500 gr of
Sulfur per MM scf. :

i
BACT analyses for CO and VOC :
Source ID - Description (EQT #) |

PWR-101 - Topgas Boiler No. 1 (EQT023)
PWR-102 - Topgas Boiler No. 2 (EQT024)
PWR-103 - Topgas Boiler No. 3 (EQT025)
PWR-104 - Topgas Boiler No. 4 (EQT026)
PWR-105 - Topgas Boiler No. 5 (EQTOZ?)
.PWR-106 - Topgas Boiler No. 6 (EQT028)
-PWR-107 - Topgas Boiler No. 7 (EQT029)

PWR-108 - Topgas Boiler No. 8 (EQT030)
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Step 1 - Identify Potential Control Technologies
1. Good Combustion Practices
2. Oxidizers

CO and VOCs are a result of incomplete combustion; as a result emissions can be minimized
through the use of good combustion practices, including ensuring sufficient air to fuel ratios. The
use of add-on oxidation technologies such as after-burners can also be considered to reduce CO
and VOC emissions.

A search of the USEPA’s RACT/BACT/LAER Clearinghouse was conducted to review control
technologies that are in place today for several types of boilers. It can be seen that good
combustion practices are the industry standard for controlling CO and VOC emissions from
boilers. However, therc are no recorded control efficiencies for this control.

RBLC Listings for CO Emissions from TopGas-Fired Boilers

Control Control Emission
Facility RBLCID | Unit Technology Efficiency Limit Units
Boiler, Nat. | Good Combustion Practices,
Nucor Steel IN-01018 Gas Natural Gas NA 0.0610 1b'MMBTu
Boilers, Nat
Steel Corr, Inc. AR-0077 Gas Good Combustion Practice NA 084 Ib/MMB1tu
Good Combustion  Practice, No Emission
Charter Steel WI1-0181 Boiler Natural Gas NA Limit

Source:  Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clearinghouse

RBLC Listings for VOC Emissions from Top Gas-Fired Boilers

|
Control Control Emission
| Facility RBLC ID | Unit Technology Efficiency Limit Units
Boiter, Nat. | Compliance by Using Natural
Nucor Steel IN-01018 | Gas Gas NA 0.0026 Ib/MMBitu
Buoilers, Nal.
Stee) Corr, Inc. | AR-0077 | Gas Naturat Gas Combustion Only NA 0.0055 1b/MMBru
Good Combustion Control,
Charter Stec) Wi-018) Boiler Natural (as NA No Limit

Source: Technology Transfer Network, Clean Air Technology Center - RACT/BACT/LAER Clearinghouse

Step 2 - Eliminate Technically Infeasible Options

Oxidizers.

In the case of a gas fired burner, an afterburner or downstream oxidizer would not result in an

emission reduction because CO emissions typically are less than 1,000 ppm. Further oxidation

(o)
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Step 3 — Rank Remaining Technically Feasible (Iiontrol Options |

Like incineration, the destruction of CO and VOCS is expected to be in! the 98-99% range for the
boilers. This destruction is inherent to the boiler process, which has the aim to liberate all heat
within the boiler. i

Step 4 — Evaluate Remaining Control Technologies |
!

In boilers firing blast furnace gas, good combustion practices can lead to an overall CO reduction
efficiency of 98 — 99%. A review of the RBLC database indicates that |good combustion practice
is the control method of choice for controlling CO emissions from other types of furnaces. Good
combustion operation practices are considered the only feasible control method for reducing CO
emissions.

I

!
Step 5 — Selection of BACT ;
Using the top -down BACT selection method, only one option remains for CO and VOC emissions
control from the topgas boilers. BACT is selected to be good combustion practices during the
operation of the topgas-fired boilers and as 0.0824 lbs of CO per MM Btu, and 0.0054 Ibs of VOC

BACT DETERMINATION FOR SINTER PLJ%%NTS

The sintering process converts fine-sized raw mate!rials, including iron ore, coke breeze, limestone,
mill scale, and flue dust, into an agglomerated product called sinter, of suitable size for charging
into the blast furnace. The raw materials are sometimes mixed with water to provide a cohesive
matrix, and then placed on a continuous, traveling grate called the smte1" strand. A burner hood at
the beginning of the sinter strand ignites the coke in the mixture, after which the combustion is
self supporting. The combustion of the coke breeze provides sufﬁment heat, 1,300 — 1,480 °C
(2,400 — 2,700 °F), to cause surface melting and agglomeratlon of the mix. On the underside of
the sinter strand is a series of wind boxes that draw combusted air down through the material bed
mto a common duct, leading to a gas cleaning device.

The fused sinter is discharged at the end of the sinter strand, where 1t is crushed and screened.
Undersize sinter is recycled to the mixing mill and back to the strand The remaining sinter
product is cooled in a circular cooler with mechanical fans or water sprays The cooled sinter is

crushed and screened for a final time, with the fines being recycled to;the sintering process, and

the product is sent to be charged to the blast furnaces. Generally, 2.3 Mg (2.5 tons) of raw

materials, including water and fuel, are required 1o produce 0.9 Mg (1 to;n) of product sinter.
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Nucor has proposed to install, an emerging technology for controlling multiple pollutants from the
sintering process, known as the Maximized Emission Reduction Of Sintering (MEROS) system,
which is currently installed and operating at the VoestAlpine stee! works located in Linz, Austria.
The MEROS system represents a state-of-art in sinter plant emissions control, and will provide
BACT control for several pollutants.

BACT analyses for PM;,

Source ID - Description (EQT #)
SIN-101 - MEROS System Sinter Vent Stack (EQT031)
SIN-102 - Sinter Plant Main Dedusting Baghouse Vent (EQT032) .

The sinter plant wind box exhaust is the primary source of particulate emissions; mainly iron
oxides, sulfur oxides, carbonaceous compounds, aliphatic hydrocarbons, and chlorides. Feed
material is loaded in a uniform layer on a moving grate called a sinter strand. Near the feed end of
the strand, the bed is ignited on the surface by natural gas burners and, as the mixture moves along
the traveling grate, air is pulled down through the mixture to bum the fuel by downdraft
combustion. The firing ignites the undersize coke (coke breeze) in the feed, which forms a
combustion front burning downward through the matenal layer as the grate moves toward the
discharge end of the strand. As it moves, the strand passes through a series of windboxes which
recycle hot flue gas through the sinter, which helps create sufficient heat and temperature to
agglomerate the fine particles, forming a cake of porous clinker. The emissions from these wind
boxes are routed to Source SIN-101. At the sinter strand discharge, emissions are mainly iron
oxide and calcium oxide dusts. The cake of porous clinker is discharged from the sinter strand to
a breaker which reduces the sinter to small pieces. The crushed product is then air cooled, and
screened. NESHAP 40 CFR 63 Subpant FFFFF identifies the Sinter Discharge End and the Sinter
Cooler as separate affected facilities. At the Nucor facility both of these areas of the Sinter Plant
will be routed to the same control device identified as SIN-102, the Sinter Plant Main Dedusting
Baghouse Vent. '

Step 1- I1dentify Potential Control Technologies
1. Fabric Filter (baghouse)
2. Electrostatic Precipitator (ESP)
3. Wet Scrubber

4. Cyclone
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l
Step 2 - Eliminate Technically Infeasible Optionls

The evaluation for these filtering technologles must review whether the specific technology is
available for the application and is effective atI reducing PM)y emlssmns from the sintering
process. .

.Electrostatic Precipitator (ESP): 1

ESPs are sensitive to the physical characteristics lof the particles to be collected. Iron and iron
oxide particles adhere very strongly to the col]ectlon plate of the ESP due to their electromagnetic
properties. They become very difficult to remove and thus reduce ESP éfﬂmency Zinc and other
metal compounds tend to foul ESP electrodes, also reducing effectiveness. ESPs are considered
technically mfeas:ble as an available control technology for the sintering process.

. {
The control technologies that are potentially available to control PM,o{emissions from the sinter
plant are ranked below according to their respective control efficiencies.

1. Fabric Filter (baghouse) — 99%

2. Wet Scrubber - 98%

\

|

\

\

‘ Step 3- Rank Remaining Technically Feasible QOntrol Options
|

| 3. Cyclone - 80%

|
|
!

|
‘Various control alternatives were rev1ewed for techruca] feasibility in c’ontrollmg PM,, emissions
from the sinter plant. The highest ranking control| joption was identified ito be the baghouse. PMo
emissions could be reduced by up to 99% with the'addltlon of baghouse filters.

1
Step 4 — Evaluate Remaining Control Technologies

Fabric Filter (baghouse): g

Fabric filters or baghouses are an industry standard for PM,, contro] in many applications.
Baghouses often are capable of 99% removal }efﬁmenmes Baghouse removal efﬁc1ency is
relatively level across the particle size range so that excelient control of all particle sizes can be
-obtained. Baghouses can be effectively applled to dust emissions frorn both the sinter strand
discharge and the windbox. A fabric filter is mtegral to the MEROS control system.

Wet Scrubber:
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sludge. One advantage of the sinter plant is that there is no wastewater to discharge. Use of a wet
scrubber would not only require a wastewater treatment system but would add the need for a

wastewater discharge. Therefore, a wet scrubber is not a technically feasible control for the sinter
plant.

Cyclones:

The dust particles could be separated by centrifugal forces imparted in a cyclone, however high
velocity must be established and fine dust would not be effectively removed with the greatest
efficiency. Multiple cyclones have overall mass removal efficiencies of 70-90%. However,

cyclone collection efficiencies fall off rapidly with particle size, so that control of fine particulate
(PM25) is limited.

Step 5 - Selection of BACT

Using the top-down BACT selection method, three options remain for control of PM)o emissions
from the sinter plant. Therefore, BACT is selected to be the most stringent control option, a
baghouse filter. The baghouse will also act as a PM,o removal device for dust generated by SO,
removal as part of the MEROS system. BACT for the Sinter Flue Gas Scrubber Stack is selected
as PM,o <= 0.002 gr/dscf (5 mg/dry std cubic meters). This emission rate will meet the MACT
emission limitation of 0.3 lb/ton of product sinter, required under 40 CFR 63.7790(a). Thus,
BACT will not be less stringent than MACT. BACT for the Sinter Plant Main Dedusting
Baghouse Vent is selected as PM,p <= 0.005 gr/dscf (12 mg/dry std cubic meters). This emission
rate will meet the MACT emission limitation of 0.01 gr/dscf, required under 40 CFR 63.7790(a)
for both the sinter end discharge and the sinter cooler. Thus, BACT will not be less stringent than
MACT.

BACT analyses for NOx

Source 1D — Description (EQT #)
SIN-101 - Sinter Flue Gas Scrubber Stack (EQT031)

Sinter plant NO, originates with the combustion of coke and supplemental natural gas. Potential
sinter plant NOy control technologies are listed and described below.

2. Selective Catalytic Reduction (SCR)

3. Selective Non-Catalytic Reduction (SNCR)
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|
4. Non-Selective Catalytic Reduction (NSCR)

5. EM, (SCONO,) i

Step 2 - .Eliminate Technically Infeasible Optimllls

Low-NQO, Burners (LNB): : ‘ i
: |
External fuel is typically burned in a boiler thatEcan be controlled usling a low NOy burner as
described in the section above. There is no external fuel source, other than the 1gmt10n source,
that can be controlled during the sinter process. ‘The coke breeze in the sinter mix burns in a
smoldering fashion, so that the various materlals are agglomerated by the heat. LNBs are not
technically feasible for application to the smtenng process because the combustion of the coke
breeze is not done through the burning of external fuel.

Selective Catalytic Reduction (SCR): | :
SCR requires the injection of ammonia into a gas, stream upstream of a catajyst bed, at a spcmﬁc
temperature range. Frequently, excess unreactecll ammonia will remam in the gas beyond the
catalyst bed, an occurrence known as ammonia slip. Ammonia slip is mcompat:ble with the sulfur
control technology chosen as BACT for sintering. | ! Ammonia is known to react with hydrated lime
to form complex compounds. These compounds’ arc viscous, and have been known to plug p1p1ng
and foul catalysts. SCR is not technically feasible because a complete sepa:auon of ammonia for
NOx control, and hydrated lime for SO, control, ceinnot be achieved.
i
|
SNCR requires injection of a reagent into the gas! stream. The required temperature window for
this to take place (i.e., 1,600 — 2,200 °F) is only, available for a short|period of time during the
process and only occurs within the burning -zone. It is technically, infeasible to control the
injection of the reagent into the gas stream that is within the temperature window, since the size
and location is highly variable. If the injection takes place outside the temperature window (i.e. at
" less than 1,600 °F), the SNCR controls will not result in reduced NO, emissions. For these
reasons, SNCR is not technically feasible for the sintering process.
. |

Non-Selective Catalytic Reduction (NSCR): |

l
Non-selective catalytic reduction requires spec1ﬁc levels of several process parameters that are
- Incompatible with the flue gas stream leaving the smter plant. The flue gas will contain some lime

Wmmmmﬁﬁhw
the flue gas will not be within the tempcrature range required by NSCR when it leaves the
desulfurization unit. Thus NSCR is not a feasible control technology for the control of CO from
topgas boilers.

Selective Non-Catalytic Reduction (SNCR):

74
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EM, (SCONO,):

EM, technology uses catalyst beds with narrow, honeycomb structures. The flue gas stream
leaving the sinter plant will contain some lime and metal particulates which will scale and plug the
catalyst beds used for EM,. Additionally, the flue gas will not be within the temperature range
required by EM, when it leaves the desulfurization unit. Thus, EM; is a technically infeasible
control technology for the hot blast stoves.

Step 3 — Rank Remaining Technically Feasible Control Options

There are no remaining control options which are technically feasible.

Step 4 — Evaluate Remaining Control Technologies

There are no remaining control options to evaluate.

Step 5 - Selection of BACT

A top-down BACT analysis was performed for NO, emissions from the sinter plant. There are no
feasible options for NO, control from the sinter plant; therefore, BACT is selected to be no

control, BACT is established as 0.495 Ibs/ton of finished sinter.

BACT analyses for SO,

Source ID - Description (EQT #)
SIN-101 - Sinter Flue Gas Scrubber Stack (EQT031)

Sinter plant SO, emissions originate from the combustion of coke and supplemental natural gas.
Potential sinter plant SO, control technologies are listed and described below.
Step 1- 1dentify Potential Control Technologies

. Wet Scrubber Flue Gas Desulfurization

2. Spray Dryer/Absorber (Lime Spray Dryer)

3. Dry Sorbent Injection

Step 2 - Eliminate Technically Infeasible Options

The evaluanon of thesc lechnologles must review whcthcr the spemﬂc technology is available for
o ar o ering process. All of the
above mentloned technolomcs are techmcallv feasible and are able to be applied to the sinter plant.
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However the wet scrubber will result in highef PM,; emissions th|an the baghouse control

technology chosen as BACT for PM; control from this source and therefore is eliminated as a

technically feasible option. :

Step 3 — Rank Remaining Technically Feasible Control Options
1. Spray Dryer/Absorber (Lime Spray Dryer) !- 70 — 90% l

2. Dry Sorbent Injection — 40 — 60%

}
'

Step 4 — Evaluate Remaining Control Technologies
. |

'
1

Spray Dryer/Absorber (Lime Spray Dryer): . |

I
One advantage of the sintering process is that it produces no process wastewater. A significant
advantage of dry scrubbing is that it provides high SO; removal without generating wastewater.
Another advantage is that a spray dryer and baghouse system combination is a very effective
particulate removal device. f

Dry Sorbent Injection: - |

|
The SO; control efficiency of existing dry injection systems range frolm 40 to 60 percent when
using lime or limestone. Other sorbents have been used at higher efficiency in other
desulfurization applications but are still consndered to be a developmg rather than demonstrated

technology. o l

Step 5 — Selection of BACT |

A top-down BACT analysis was performed fomSOz removal from the sinter plant. With the

considerations noted above, a dry scrubber, with a removal efﬁcncncy of 90%, was selected as

BACT for SO, emissions. The baghouse selected for PM), control discussed above is also

considered BACT for dust generated by SO» removal BACT is estabhshed as 1.0573 lbs/ton of

finished sinter. | _ | '
BACT analyses for CO

!
i

Source ID - Description (EQT #) |

SIN-101 - Sinfer Flue Gas Scrubber Stack (EQT031)

;
;

;
j

Sinter plant CO emissions originate from the combustion of coke and sflpplemental natural gas

fuel. Potential sinter plant CO control technologies are listed and described below.
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Step 1- Identify Potential Control Technologies

1. Good Combustion Practices

2. Catalytic Oxidizer

3. Thermal Oxidizer

4. Ultra low emission Flare

Catalytic Oxidizer:

Beyond combustion controls, the remaining CO could be oxidized to carbon dioxide (CO;) in a
second downstream control device. Gas streams with high concentrations of CO can be controlled
by installing a catalytic oxidizer downstream of the device. The oxidation process occurs at a
relatively low temperature by moving the gases across a bed of catalyst material consisting of a
precious metal such as palladium. This can be practical when CO levels are elevated above 1,000
ppmv, such as in certain chemical processes or combustion units that have a wet fuel or for some
reason promote incomplete combustion. '

Thermal Oxidizer:

A thermal oxidizer works in a similar manner to catalytic oxidation devices, combusting pollutants
to CO, and water prior to being released to the atmosphere. Thermal oxidizers generally operate
at a higher temperature than catalytic devices, requiring the gas stream to be heated during
treatment. Typically, the gas is heated to a temperature of at least 1,400 °F, and a minimum
residence time at this temperature is required (typically between 0.5 - 2.0 seconds). These
parameters can be practically achieved when emissions contain high concentrations of VOC or
other combustible compounds, and the gas flow is relatively low.

Ultra-Low Emission Flare

Combusting a waste gas stream is a common method of removing CO or other combustible matter
from a gas stream. Flares come in many forms and designs, and generally operate by igniting a
waste gas stream directly. Flares may be steam-assisted, air-assisted or non-assisted, and typically
require a minimum fuel value of the waste gas in order to operate effectively.

~Step 2 - Eliminate Technically Infeasible Options

Catalytic Oxidizer:

A catalytic oxidizer relies upon expensive catalyst beds to promote the oxidation of CO to COa.

The catalyst beds are made of precious metals such as paltadium or platinum. These catatysts are
frequently poisoned by certain materials, particularly other metals such as iron, lead and silicon.
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Iron particles are heavily prevalent in the smter flue gas, and catalyst poisoning is a severe

obstacle to the application of catalytic oxidation to sinter plant flue gas. Catalytic oxidation has

never been demonstrated as effective. for treating CO from sinter |plants, and is therefore

determined to be technically infeasible. ! :
n

o ' [

Ultra-Low Emission Flare | '

For emission flares to be effective, the process gas must be combustlble The flue gas in the
smtermg process has very little .fuel value, with only minor concentratlons of CO and VOC
present in the gas. An Ultra-Low Emission Flare is not feasible because the concentrations of
flammable compounds in the sinter flue gas are not adequate for combuistion to take place. If the

flare cannot be ignited, it can not perform its functlon and the techniqueis therefore determined to
be technically infeasible. |

Step 3 — Rank Remaining Technically Feasible Control Options

Good combustion practice is the only technically feasible control for CO emissions from the sinter
plant. A review of publicly available information for the reduction of CO from the sintering
process did not reveal any currently applied contro}l technologies. '

Step 4 ~ Evaluate Remaining Control Technologles

1. Thermal Oxidizer ~ 99% |

2. Good Combustion Practices — N/A ;

|

Thermal Oxidizer: ;

b

Thermal oxidation is technically feasible for the control of CO from the sintering process. As an

active control measure it is generally capable of 99% control of combustibles such as CO and

VOCs. ’

A thermal oxidizer applied to the sintering process would require a large amount of energy to heat

the flue gas to a temperature at which thermal oxidation could take place The only effective

means of supplying this energy would be through the combustion of natural gas or other gaseous

fuels. The combustion of natural gas necessarily entails the generation of air pollutants, with NOy
productlon of particular concern. v (

| f !
The sinter plant design calls for a normal exhaust gas flow rate from the windbox of

approximately 466,160 actual cubic feet per minute (acfin) at 160 °F. m order to treat this waste
gas, containing approximately 1% CO by volume, a gas stream of nearly 28,000,000 cubic feet per

hour must be heated by approximately 1,250 °F. | Even granting generqus assumptions of thermal

efficiency and economy, the energy requirements for a thermal oxidizer of this size would be very

i
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large, requiring tens of thousands of cubic feet of natural gas. The consequent generation of NO,
emissions from this use of fuel, a precursor of ozone formation, counteracts and outweighs any
potential environmental benefit from reduced emissions of CO.

Although thermal oxidation is a feasible control technology for emissions of CO, the reduction in
CO is greatly outweighed by energy and environmental costs associated with this type of control.
Therefore, this technology is eliminated from consideration because it has unacceptable energy
and environmental impacts.

I

Good Combustion Practices:

Carbon monoxide (CO) is a result of incomplete combustion; therefore, it can typically be
minimized through the use of good combustion practices including assurance of sufficient air to
fuel ratios. Good combustion practices can be enhanced using staged combustion, which involves
the injection of combustion air at different areas of the burners. Therefore, good combustion
practices will be utilized to partially control CO emissions from the sinter plant.

Step 5 — Selection of BACT
A top-down BACT analysis was performed for CO removal from the sinter plant. BACT is
selected to be good combustion practices, which represents the only remaining means of reducing

CO emissions from the sinter plant. BACT is also determined to be CO <= 17.9416 Ib/ton of
finished sinter.

BACT analyses for VOC

Source ID - Description (EQT #)
SIN-101 - Sinter Flue Gas Scrubber Stack (EQT031)

Sinter plant VOC emissions originate from the combustion of coke and supplemental natural gas
fuel. Potental sinter plant VOC control technologies are listed and described below.
Step 1- Idcntify Potential Control Technologies

1. Good combustion practices
2. Thermal Oxidizer

3. Ultra-Low Emission Flare

_ low i ection.of additi |

~J
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{

Good Combustion Practices:

[

Near the feed end of the grate, the bed is ignited on the surface by gas bumers and, as the mixture
moves along the traveling grate, air is pulled down through the mlxturc to burn the fuel by
downdraft combustion. This creates sufficient heat and temperate] to agglomerate the fine

particles, forming a cake of porous clinker, and prowdmg the strength and other properties needed
for use in the blast furnace. VOC compounds are ‘formed as products of combustion as the coke is
burned to melt the sinter and flux. VOC can generally be combusted in equipment utilizing
burners in different stages of combustion processes. However, the smtermg process is a self-
sustaining burn that only uses a burner to ignite the mass. The VOC concentratlon in the flue-gas
is typically low.

Countercurrcnt flow injection of additives: f !

VOC compounds can be controlled with the injection of addmves in the flow stream which adsorb
them. The MEROS system mixes coke breeze particles with the hme spray such that the coke
breeze acts as activated carbon injected into the flue gas. The injection ‘of additives in this manner
has not been demonstrated to be particularly effective at VOC control with removal efficiency
estimated to be about 12%. However, the coke breeze injection is hlghly effective at the removal
of several Hazardous Air Pollutants, and thus will be an integral pan of the MEROS control
system. '

- . !
Step 2 - Eliminate Technically Infeasible Options |
' l
Ultra-Low Emission Flare ' |
For emission flares to be effective, the process gas must be combustlb]e The flue gas in the
smterlng process has very little fuel value, with only minor concentratlons of CO and VOC
present in the gas. An Ultra-Low Emission Flare is not feasible because the concentrations of
flammable compounds in the sinter flue gas are not adequate for combustlon to take place. If the
flare cannot be ignited, it can not perform its funcnon and the technlque is therefore determined to
be technically infeasible, ,
| :
Step 3- Rank Remaining Technically Feasible Control Options |
1. Thermal Oxidizer — 99% !

i
2. Countercurrent flow injection of additives — 12%

3. Good combustion practices - N/A

oo
fans
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Step 4 - Evaluate Remaining Control Technologics

Thermal oxidation is technically feasible for the control of VOC from the sintering process. As an
active control measure it is generally capable of 99% control of combustibles such as CO and
VOCs. :

A thermal oxidizer applied to the sintering process would require a large amount of energy to heat
the flue gas to a temperature at which thermal oxidation could take place. The only effective
means of supplying this energy would be through the combustion of natural gas or other gaseous
fuels. The combustion of natural gas necessarily entails the generation of air pollutants, with NO,
production of particular concern.

The sinter plant design calls for a normal exhaust gas flow rate from the windbox of
approximately 466,160 actual cubic feet per minute (acfm) at 160 °F. In order to treat this waste
gas, containing approximately 200ppm of VOCs, a gas stream of nearly 28,000,000 cubic feet per
hour must be heated by approximately 1,250 °F. Even granting generous assumptions of thermal
efficiency and economy, the energy requirements for a thermal oxidizer of this size would be very
large, requiring tens of thousands of cubic feet of natural gas. The consequent generation of NO,
cmissions from this use of fuel, a precursor of ozone formation, counteracts and outweighs any
potential environmental benefit from reduced emissions of VOC.

Although thermal oxidation is a feasible control technology for emissions of VOC, the reduction

I in VOC is greatly outweighed by encrgy and environmental costs associated with this type of
control. Therefore, this technology is climinated from consideration because it has unacceptable
encrgy and environmental impacts.

A review of publicly available information for the reduction of VOC from the sintering process
; did not reveal any currently applied control technologies. Because the expected control efficiency
| of additive injection is not high, a combined approach of additive injection and good combustion
practices would provide the best control of VOC.

Step 5 ~ Selection of BACT

A top down BACT analysis was conducted for VOC reduction from the sinter plant. BACT is
selected 10 be countercurrent flow injection of additives combined with good combustion practices
to contro] VOC emissions from the sinter plant. BACT is also determined to be VOC, Total <=
0.1074 Ib/ton of finished Sinter.

[+ 2]
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i
BACT DETERMINATION FOR COOLING TOWERS

Most industrial coolmg towers use clarified river water or well water as their source of fresh
cooling water, The cross-flow cooling towers co'ntlnuously circulate coo]mg water through heat
exchangers and other equipment where the water absorbs heat. That heat 1s then rejected to the
atmosphere by the partial evaporation of the water in cooling towers where up-flowing air is
contacted with the circulating down-flow of water The loss of evaporated water into the air
exhausted to the atmosphere is replaced by ' makei -up" water. Since the|evaporation of pure water
is replaced by make-up water containing carbonates and other dissolved salts, a portion of the
circulating water is also continuousty discarded as "blowdown" water to prevent the excessive
build-up of salts in the circulating water. ‘

L ]
BACT analvses for PM, !

Source ID — Description (EQT #)

TWR-101 - Blast Furnace Cooling Tower (EQTO060)
TWR-102 - Iron Solidification Cooling Tower (EQTO061)
TWR-103 - Air Separation Plant Cooling }Tower (EQT062)

Step 1 - Identify All Control Technologies

1. High-efficiency drift eliminators |

2. Low TDS cooling water | |
) f
Drift Eliminators: \ *

[

Water droplets that are carried out of the coohng tower with the exhaust air are known as drift
droplets. PMq is created when the water evaporates from the droplet leaving the previously
dissolved salt behind as particulate matter. The drift rate is typically reduced by employing baffle-
like devices, called drift eliminators, through Wthh the air must trave] after leaving the fill and
spray zones of the tower. In the drift eliminators, small droplets are agglomerated into large
droplets and removed from the air stream discharged from the cooling tower.

L

Low TDS Cooling Water: | . ‘
|
1 |

' By maintaining a low level of total dissolved solids in the circulatin eoolin water, the amount of
partleulate matter generated by the drrﬁ can be greatly reduced A TDS concentration of 1,100

o0
]
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A search of the U.S. EPA RBLC database was conducted to review control options for PM,q
cmissions for cooling towers in use today. The most common type of control device is a drift
eliminator.

RBLC Listings for PM,, Emissions from Cooling Towers

RBLC Control Control Emission

Facility 1D Unit Technolopy Efficiency Limit Units

CLECO Power, Cooling

LLC - Rodemacher Tower (16

Brownfield Unu 3 LA-0202 | Cells) Drift Eliminators 99 995% 0.005% Cooling Water Drift

Cooling .

Nucor Steel NC-0112 | Towers Mist Etiminators 99.992% 0.008% Cooling Water Dnifl
' Cooling

Nucor Steel NC-0113 [ Towers Mist Eliminators 99.992% . | 0.008% Cooling Water Drifi

Western Greenbrier

Co-Generation, Cooling

LLC WV-0024 | Tower Dr1ifi Eliminators 99.9995% 0.0005% Cooling Water Dnift

Great RiverEnergy

~ Spiritwood Cooling

Station ND-024 | Tower Drift Eliminator 99.9995% | 00005% Cooling Water Drift

Source: Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LLAER Clearinghouse

.

Step 2 — Eliminate Technically Infeasible Options

The evaluation of these technologies must review whether the specific technology is available for
the application and is effective at reducing PM,( emissions from the cooling towers. BACT will
be chosen as the most efficient and economical option.

High-Efficiency Drift Eliminators:

Drift eliminators are technically feasible and are abie to be applied to reduce PM o emissions from
cooling towers. Drift eliminators are an industry standard, and are supplied with the cooling tower
by most vendors.

Low TDS Cooling Water:

Total dissolved solids are normally maintained at a reasonably low level in cooling towers to

prevent deposition and fouling: Reduction in TDS to very low levels requires a significant

increase in makeup water usage and treatment chemicals, due to a significant increase in the blow- .
down required. Low TDS concentration is a technically feasible option for PM control from

cooling towers. ) :

1. Low TDS Cooling Water — 50 — 90%

gh-Efficiency Drift Eliminators — 50 — 80%

[
e
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Low TDS Cooling Water: |
: |

By reducing the TDS concentration to less than 1, ]00 ppm, particulate can typically be controlled
to a high degree. {
|

High-Efficiency Drift Eliminators:

Drift eliminators are often used to reduce the amount of drift in the exiting air flow. The four
main types of drift eliminators are blade-type, herringbone, waxiieform and cellular or
honeycomb. Blade-type and herringbone drift, eliminators are usually the least efficient;
waveform drift eliminators are typically moderately efficient; cellular units are the most efficient.

4

Step 4 — Evaluate Remaining Control Technologies i
Most of the emissions from cooling towers are a result of drift droplets‘ liquid water entrained in
the air stream which are carried out of the tower. The amount of drift escapmg the cooling tower
depends on the type and model, the capacity, the velocity of the air, the temperature of the inlet
and outlet flow, and the density of the air in the cooling tower. Drift loss can usually be obtained
by requesting the drift loss from the manufacturer or vendor. Drift droplets can be reduced to less
than 0.005% by effectively using a drift eliminator,

1

Step 5 — Selection of BACT - |

|
'

A top- -down BACT analysis was performed for 'PMm control from cooling towers. Both

_remaining options are effective, depending upon specific process condltlons Therefore, BACT is

selected to be a combination of less than or equal to 1,100 mllhgrams per liter TDS concentration
in the cooling water and drift eliminators employing a drlft maximum of 0.0005%.

BACT DETERMINATION FOR STORAGE PILES AND ROADWAYS

Storage piles are usually left uncovered, partially because of the need for frequent material transfer
into or out of storage. Dust emissions occur at several points in the storage cycle, such as material
loading onto the pile, disturbances by strong wind currents, and loadout from the pile. The
movement of trucks and loading equipment in the storage pile area is also a source of dust.

i

BACT analyses for PM,, '

| !
PIL-101 - Coal Storage Piles (FUG001)

PIL-102 - Iron Ore Pellet Storage Piles (FUG002)

PIL-103 - Flux Storage Piles (FUG003) (

PIL-104 - Pig Iron Storage Piles (FUG004)
1

84




LDEQ-EDMS Document 38131069, Page 245 of 310

PRELIMINARY DETERMINATION SUMMARY

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740
QOctober 1, 2008

PIL-105 - Granulated Slag Storage Piles (FUG00S)
PIL-106 - Sinter Storage Piles (FUG006)

PIL-107 - Coke Breeze Storage Piles (FUG007)
PIL-108 - Mil!l Scale Storage Piles (FUGO008)
FUG-101 - Unpaved Road Fugitive Dust (ARE002)
FUG-102 - Paved Road Fugitive Dust (ARE003)

Step 1 — Identify Potential Control Technologies

1. Application of surfactants, cover, wet suppression, and or stabilizers to exposed
surfaces

2. Minimize handling of storage pile materials

RBLC Listings for PM,s Emissions from Storage Piles

Control Control Emission
Facility RBLC 1D Unit Technology Efficiency Limit Units
Recmix of PA,
Inc. KY-0095 | Stockpiles Material has high moisture content | 90% 078 vyt
Recmix of PA,
Inc. KY-0095 | Storage High moisture content 90% 078 Uyr
Chaparral Steel . .
Midlothian LP TX-0332 Stockpiles NA NA 021 Vyr

Source: Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clearinghouse
Step 2 — Eliminate Technically Infeasible Options

The evaluation for these control options must review whether the specific technology is available
for the application and is effective at reducing PM,o emissions from storage piles. All of the
above mentioned controls are technically feasible controls for reducing PM;o emissions from
storage piles.

Step 3 ~ Rank Remaining Technically Feasible Control Options

The use of water suppression can control PM; emissions by up to 90%. Dust generation can also
be reduced by minimizing the handling of storage pile materials.

Step 4 — Evaluate Remaining Control Technologies

Watering and the use of chemical wetting agents are the principal means for control of storage pile

emissions. Watering is useful mainly to reduce emissions from vehicle traffic in the storage pile

area. Watering of the storage piles themselves typically has only a very temporary slight effect on
_ 1otal emissions. A much more effective technique is to apply chemical agents such as surfactants

that permit more extensive wetting. Continuous chemical treating of material loaded onto piles,

coupled with watering or treatment of roadways, can reduce total particulate emissions from

s o g tm O e ogen o

storage Upcmuuua by up1o 90-percent:

OO
n
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4

Step 5 — Selection of BACT !

A top-down BACT analysis was performed for storage pile emissions. BACT is determined to be
wet suppression of dust generating sources by water sprays at each storage pile site. Roadways
shall be paved where practlcab]e reduced speed limits shall be utilized and roadways shall be
sprayed to reduce emissions. :

+
!

l
BACT DETERMINATION FOR HOT METAL HANDLING

PMg 1s emitted as a result of the transfer of mblten metal from one| vessel to the other. The
transfer of molten metal accounts for significantly more particulate emissions than are generated
from the meltmg processes themselves. The following analysis prowdes the BACT determination
for PM, emissions.

{
i

BACT analyses for PM, I : l

{
Source ID — Description (EQT #) :
PIG-101 - Pig Iron Desulfurization Station Baghouse Vent (EQT021)
PIG-102 - Pig Iron Solidification Baghouse Vent (EQT022)

Step 1 — Identify Potential Control Technologif:;s
The options that are potentially available to contrcél PM o emissions from the hot metal handling
operations include the following:

1. Fabric Filter (baghouse)

2. Electrostatic Precipitator (ESP)

3. Wet Scrubber

RBLC Listings for PM;, Emissions fram Hot Metal Handlmg

Control . Conlrol Emissicn {
Facility RBLC ID | Unit Technology Efficiency Limit Units
: . [
Asama Coldwater Melting and (A) Hoods, Enclosures, !
Manufacturing, Pouring Ductwork and a 37,500 ACFM
inc. MI-0385 (EU-MP) Baghouse 99% 03 Ib/hr

Source; Technology Trensfer Network, Clean Air Technology Center - RACT/BACT/LAER Clearinghouse
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Step 2 - Eliminate Technically Infeasible Options

Electrostatic Precipitator (ESP):

ESPs are capable of 99% or higher particulate removal; however several factors preclude their
application to control PM,p from hot metal handling processcs. ESPs are sensitive to the physical
charactenstics of the particles to be collected. Iron particles adhere very strongly to the collection
plate of the ESP due to their electromagnetic properties. They become very difficult to remove
and thus reduce ESP efficiency. Zinc and other metal compounds tend to foul ESP electrodes,
also reducing effectiveness. ESPs are considered technically infeasible as an available control
technology for hot metal handling processes. '

Step 3 - Rank Remaining Technically Feasible Control Options
1. Fabric Filter (baghouse) — 99%
2. Wet Scrubber - 98%

Step 4 — Evaluate Remaining Control Technologies

Fabric Filter (baghouse}:

Fabric filters are the standard in the iron and steel industry for PM,, control. Baghouses often are
capable of 99% removal efficiencies. Baghouse removal efficiency is relatively level across the
particle size range, so that excellent control of PMj; can be obtained. Baghouse installations are
technically feasible and are the industry standard for controlling PM,o emissions from hot metal
handling.

Wet Scrubber:

High-energy wet scrubbers are technically feasible but have many disadvantages compared to
fabric filters, which can achieve better levels of particulate control. Scrubber systems have very
high pressure drops that result in high system operating costs. They also require water treatment
and sludge disposal, which are not necessary with other PMyq control options. They also have
large space requirements.

Step 5 — Sclection of BACT

controlling filterable PM,o emissions from hot metal handling processes ts selected a a baghouse
with a vent hood. This combination offers a capture and control efficiency of 99% for PMyj.

| ' Q7
L v j
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Desulfurization Station Baghouse Vent. BACT; is established as 0.0019 Ibs/ton of hot metal
processed for the P1G-102 - Pig Iron Solidification Baghouse Vent.
! |
. ! l )
BACT DETERMINATION FOR STOCK HOUSE AND SINTER MATERIAL HANDLING
t
PM, is emitted as a result of the transfer of various products from the stock houses and after the
Sinter is finished being cooled. The Stock House matenals consist of the following products: Iron
ore, Ore fines, Coke, and Nut coke. The Sinter materials consist of lee used to control sulfur
dioxide emission from the Sinter Plant and finé and other materials. The following analysis
provides the BACT determination for PM, emissions. ]

BACT analyses for PM,

Source ID — Description (EQT #) I ‘
STC-101 - Stock House 1 Baghouse Vent (EQT053)
STC-201 - Stock House 2 Baghouse Vent (EQT054) }
SIN-103 - Coke and Petcoke Crushing Dedusting Baghouse Vent (EQT033)
SIN-105 - Sinter FGD Lime Silo Unloadmg (EQT034)
SIN-106 - Sinter FGD Waste Loading (EQT035)

Step 1 ~ Identify Potential Control Technologies

The options that are potentially available to contirol PM,( emissions from the material handling
operations include the following: |
1. Fabric Filter (baghouse)
| .2. Electrostatic Precipitator (ESP)
3. Wet Scrubber

Step 2 — Eliminate Technically Infeasible Optiohs

Electrostatic Precipitator (ESP): : .

ot

ESPs are capable of 99% or higher particulate removal; however several factors preclude their
apphcatlon to control PM,; from these processes. ESPs are s,;ensitive to the physical
haracter of the particles to beco ed.Tron particles adhere very strongly to the collectior

prate o e aue totne erectromagne Propertics: ey Decome very d L] 0
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Step 3 —~ Rank Remaining Technically Feasible Control Options

1. Fabric Filter (baghouse) — 99%
2. Wet Scrubber - 98%

Step 4 — Evaluate Remaining Control Technologies

Fabric Filter (baghouse):

Fabric filters are the standard in the iron and stee! industry for PM,, control. Baghouses often are
capable of 99% removal efficiencies. Baghouse removal efficiency is relatively level across the
particle size range, so that excellent control of PM;y can be obtained. Baghouse installations are
technically feasible and are the industry standard for controlling PM,y emissions from hot metal
handling. .

Electrostatic Precipitator (ESP):

ESP control of the Sinter Plant material handling is technically feasible. However, compared only
to the fabric filter control, the efficiency of ESP devices are slightly lower, and capital and
operating costs are greatly increased. Baghouse control is typically preferred over ESP control
absent factors which make fabric filters infeasible.

Wet Scrubber:

High-energy wet scrubbers are technically feasible but have many disadvantages compared to
fabric filters, which can achieve better levels of particulate control. Scrubber systems have very
high pressure drops that result in high system operating costs. They also require water treatment
and sludge disposal, which are not necessary with other PMo control options. They also have
large space requirements.

Step 5 ~ Selection of BACT

A top-down BACT analysis was performed for PM,o control from the products handled in the
Stock Houses and the Sinter Plant. BACT for controliing filterable PM,o emissions is selected as
a baghouse. This offers a control efficiency of 99% for PM ;.

BACT DETERMINATION FOR MATERIAL HANDLING AND TRANSFER

I .
Large qual
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received by rail and by truck. A dedicated wagon tipper will be installed and operated for
unloading rail cars. Within the facility, the bqu of material handling and transport will be
accomplished using conveyors. Dedicated stacker/reclalmer machines will form storage piles of
raw materials as they are received, and reclaim them for use in the process as operatlons demand.

PM|y is emitted as a result of handling and transportmg bulk quantities. of raw materials. Materials
* such as coal, iron ore pellets, limestone and others generate dusts as the individual pieces impact
one another. These raw materials will be unloaded from ships and 'barges using a clamshell
unloader mounted to a gantry crane, or from rail cars employing a wagon tipper. Materials will
primarily be moved about the Nucor Steel Lou151a.na facility by conveyor, which has the potential
to generate fugitive dusts at drop points, and due to wind. Inevitably, materials will also be
transported by truck or managed with earth-moving equipment, whlch have the potential to

generate fugitive road dust. The following analysns provides the BACT determination for PMyq
emissions.

BACT analyses for PM;,

. Source ID - Description (EQT #)
DOC-101 - Dock ! Loading/Unloading Gantry Crane (EQT017)
DOC-102 - Dock 2 Loading/Unioading Gantry Crane (EQTO018)
DST-101-Blast Furnace 1 Topgas Dust Catcher (EQT019)
DST-201-Blast Furnace 2 Topgas Dust Catcher (EQT020)
FUG-103 - Conveyor Fugitives (AREQ04) I
COK-112 - Coke Battery 1 FGD Lime Silo Unloadmg (EQTO005){[FF]
COK-113 - Coke Battery 1 FGD Waste Loqdmg (EQT006) [FF]
COK-212 - Coke Battery 2 FGD Lime Silo.Unloading (EQT011){[FF]
COK-213 - Coke Battery 2 FGD Waste Loading (EQT012) [FF]
COK-214 - Coke Bin Tower (EQT013) [FF]
| COK-215 - Coke Screening (EQT014) [FF]
TRN-101 - Wagon Tipper (EQT059) |
|
|

Step 1 - Identify Potential Control Technologies

Fabric Filter [FF] (baghouse)
Wind screens and partial enclosures

Water sprays or wet suppression {

BowoN

Enclosed (hooded) conveyors and transfer points

ata for 10 controls for material handling operations is seen |in the table below. It is
evident that the range of technologies cited above has been used as BACT for the various
- . . . { . .
aggregate handling operations. All of the above options are considered technically feasible.
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RBLC Listings for PM,, Emissions from Material Handling

Control Control Emission .

Facility RBLC ID | Unit Technology Effliciency Limit Units
L.ouisiana Transfer Pownts -
Generating - Big Barge Unloader,
Cajun | Power Unloading Hopper to | Wind Screens and Dry
Plant LA-0223 Conveyor C-1 Fogging NA 0.13 Lb/hr
Entergy Louisiana, .
LLC - Little
Gypsy Gencrating Raw Materia! Wind Screens and Wel
Plant LA-0221 Handling Conveyors | Suppression NA 37.42 Lb/hr
Big River Conveyor Systems Water Sprays and/or
Industries, Inc. LA-0209 and Stockpiles Partial Enclosure S0% 0.1 Ib/hr

Limestone
NRG Texas TX-0507 Conveyors No controls NA 0.77 LbMr
CLECO Power,
LLC LA-0202 QOutside Conveyors Hooded Conveyors 95% 3.6 Ib/hr

Source. Technology Transfer Network. Clean Air Technology Center - RACT/BACT/LAER Clearinghouse
Step 2 - Eliminate Technically Infeasible Options

All of the above mentioned technologies can be applied to control PM;e emission sources due to
aggregate handling. There are areas where water suppression may not be practical such as areas
that are enclosed. There are also areas where enclosures are not practical, such as process loading
bins, where water suppression might be a more effective means of controlling emissions.

Step 3 — Rank Remaining Technically Feasible Control Options

Fabric Filter (baghouse) — 99%

Enclosed conveyors and transfer points — 95%
Water sprays and wet suppression -~ 90%
Wind screens and partial enclosures — 60%

£ W~

Step 4 — Evaluate Remaining Control Technologies

Fabric Filter (baghouse):

Fabric filters are the standard in the iron and stecl industry for PM,;o control. Baghouses ofien are
capable of 99% removal efficiencies. Baghouse removal efficiency is relatively level across the
particle sizc range, so that excellent control of PM)q can be obtained. Baghousc installations are
\ technically feasible and are the industry standard for controlling PM o emissions from some types
- ofmaterial handling

o
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Enclosed Conveyors and Transfer Points: i

Enclosed conveyor systems prevent strong winds from lifting silt and dust from raw materials as
they are moved on a conveyor belt. Enclosed conveyors are frequently used when conveyor
systems are designed for dry materials such as coal, aggregates or grain.

Water Sprays and Wet Suppression: |

: :
Water sprays are frequently employed at specific' dust-generating points where dry materials are
dropped or transferred, such as load bins and transfer/drop points. | Water sprays cannot be
employed upon materials which have an adverse reaction to water, such as materials with

‘cementatious properties. Water sprays are very effective at controllmg dusts by weighing down

the dust particles. ! i

I
Wind Screens and Partial Enclosures: !

Wind screens and partial enclosu.res work in a manner similar to enclosed conveyors, but are not
spemﬁc to one type of equipment, and are frequently erected at drop pomts and transfer areas to
minimize the possibility of strong wind entraining dust particles.

- |

b

Step 5§ — Selection of BACT

BACT is selected to be enclosed conveyors as the most stringent controi option for material
handling conveyors. Water sprays and partial enclosures are addltlonal control methods which
will be employed at specific and drop points, BACT for the vanous loading and unloading
operations and similar sources is selected as collection and control by fabric filters.

ANALYSIS OF EXISTING AIR QUALITY ¢ _ |

i

Prevention of Significant Deterioration regulations reguire an analysis;of existing air quality for
those pollutants to be emitted in significant amou:nts from a proposed facility. PM,q, SOy, NOy,
CO, and VOC are pollutants of concern in this case. ' !

AERMOD modeling of CO emissions from the proposed project 1ndlcates that the maximum
offsite ground level concentrations of this pollutant will be below its respecuve PSD significance
level and preconstruction monitoring level. Therefore, pre-construction monitoring, refined
NAAQS modeling, and increment consumption analyses was not required.

L .
level; consequently, refined NAAQS mgdelmg and increment consumption analyses were

required.
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VOC and NOx emissions from the proposed facility will exceed 100 tons per year; therefore, an
ambient air quality analysis and preconstruction monitoring are required for ozone, A CAMx
model was run and showed compliance with the ozone NAAQS.

C. NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) ANALYSIS

Because the maximum modeled SO2, NOy, and PM,p impact exceeded its PSD significance level,
refined NAAQS modeling was required. Refined modeling demonstrates there are exceedances of
the NAAQS in SO, and PM;;. The facility procecded to model their contribution to each
exceedance at the date and time of the exceedance. In accordance with LAC 33:111.509.K, the
facility has shown that they are below the significance level for each exceedance at the given time
and location proving that this facility will not significantly cause or contribute 1o the exceedance
of the NAAQS. The determination of significant contribution to an existing exceedance was
performed in accordance with the July 5, 1988 memorandum, subject: “Air Quality Analysis for
Prevention of Significant Deterioration”, from Gerald A. Emison, Director, Office of Air Quality
Planning and Standards to Thomas J. Maslany, Director, Air Management Division.

Pollutant Time Calculated Maximum Calculated National Ambient Air
Period Ground Level Maximum Quality Standard
Concentration Ground Level - {NAAQS)
(Nucor plus Concentration
Background) {Nucor
Contribution}
PMy 24 -hour 388.4 pg/m’ 3.14 pg/m’ 150 ug/m’
SO, 3 -hour 1693.2 pg/m’ 14.4 pg/m’ 1,300 pg/m’
SO, 24 - hour 630.8 pg/m’ 472 pg/m’ 365 pg/m’
SO, Annual 88.5 ng/m’ 0.18 pg/m’ 80 pg/m’
NOyx Annual 60.2 pg/m® - 100 pg/m’
Co* 1-hr 1194.4 pg/m’ . 40,000 pg/m’
Cco* 8-hr 475.7 pg/m’ - © 10,000 pg/m’

*Preliminary Screening Concentration.
ary g

D. PSD INCREMENT ANALYSIS

demonstrates compliance with the allowable Class I and Class Il PSD increment limit
and 50;.

for PM|0
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Dispersion Model(s) Used: CALPUFF

Pollutant - Averaging Class 1 Modeled Class I Class IT Modeled Class
~ Period - PSD Increment Increment** PSD Increment  II Increment
PMo 24 - hour 8 pg/m’ 0.23 pg/m’ 30 pg/m’ 24.8
SO, 3 -hour 25 pg/m’ | 2724 pg/m’ 512 ng/m’ 98.3
SO, 24 -hour 5 pg/m’ ’88.8 pg/m’ 91'!pg/m3 379
SO, Annual 2 pg/m’ 0:010 pg/m’ - 20 pg/m’ 9.1
NOx Annual - 2.5 pg/m’ 00053 pg/m? 25 ’p'g/nﬁ 34

** The PM,q, SOz annual and the NOy annual _preliminary screening ,values were below the PSD
Increment Significance Levels i

# Nucor’s contribution to the SO, 24-hr and 3- hr, increment is 0.013 p.g/m which is below the PSD
Increment Significance Level demonstrating that ITIucor will not sngmﬁcantly impact Class I increment.

I

SOURCE RELATED GROWTH IMPACTS i
Operation of this facility is expected to have some effect on residential growth and
industrial/commercial development in the area of the facility. The smroundmg area contains a higher
than normal level of unemployment for the state. The resulting jobs will be able to employ many of
the area residents. During Phase I, a peak of 2 000 construction workers will be directly employed in
erecting the project facilities. During the construetion of Phase II, an additional 1,250 construction

jobs will be directly created by the project. | l

In additional to direct employment at the facilit)‘(, local employment \]vill be indirectly generated
because of the project. Indirect employment results from businesses, contractors and suppliers that
will be required to support the people and activities present during both construction and operation of
~ the project. Examples of indirect jobs may be frelght transportatlon of concrete and other

" construction materials, warehousing, professmnal services such as engmeermg and surveying, and
infrastructure construction.

Additionally, the spending of direct, indirect and public monies generates additional employment in
the local economy, a phenomenon often referred to as the mu]tlpller effect. This employment,

e leisure activities;

94
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personal services, such as hairdressing and cleaning;
business services, such as banking;

transportation;

utilities; and

public services, such as education and hcalthcare.

The project is expected to generate almost 2,500 indirect and induced jobs in the region as a result of
the two construction Phases. Indirect jobs will be related primarily 1o construction at the plant and
induced jobs will be associated mostly in the wholesale and retail trade sector and the professional,
scientific, and technical sector. As a result, there will not be any significant increases in pollutant
emissions indirectly associated with Consolidated Environmental Management Inc’s proposal.
Secondary growth effects will include temporary construction related jobs and approximately 795
permanent jobs.

F. SOILS, VEGETATION, AND VISIBILITY IMPACTS

Currently, the majority usage of the property is for sugar cane production, although a portion of the
Entergy and Peabody properties are undeveloped except for pipeline and utility easements. The vast
majority of wetland arcas.on the property will be undisturbed. However, some small impacts to
wetlands on the property will be unavoidable. Small portions of existing wetland areas will need to
be removed from the existing system for construction of the entrance road, site grading, building
construction, and pile driving for the Mississippi River docks. Any wetlands removed from the
property will be mitigated as required under the Section 404 of the Clean Water Act (CWA), as
administered by the USACE.

The extreme northeastern comner of the proposed site is within 1,000 feet of the boundary of the
Maurepas Swamp State Wildlife Management Area (WMA), which is considered a critical habitat.
Given its distance away from the site, and the zero-discharge design of the facility, impacts to the
Maurepas Swamp WMA due to project construction or operational activities are not expected.

Operational plans at Nucor Steel Louisiana do not include the production or storage of large
quantities of chemicals at the site, and the risks of soil impacts are expected to be small during both
the construction and operational phases of the facility. During operation, Nucor shall collect and use
rain water to the maximum extent possible, mitigating the potential for crosion or sedimentation.

The construction team shall use dust suppression techniques (i.e., water spraying) on construction
roadways and corridors if and whenever necessary to prevent or mitigate nuisance dust. There will be
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- G. CLASSTAREA IMPACTS ' !
]
Louisiana’s Breton Wildlife Refuge, the nearest Class I area, is over 100 kx]ometers from the site. The
Federal Land Manager has designated criteria for determining the impact of industrial activities upon
air quality-related values upon Class 1 areas, including visibility, and Wh]Ch facilities are subject to
such review. Air dispersion modeling for receptor points at Breton was performed, using methods
and protocols approved by the FLM. The air dispersion modeling does not indicate any significant

impacts to visibility or visual amenity of Breton Island. '
|

H.  TOXIC EMISSIONS IMPACT !

The selection of control technology based on the BACT analysis mcluded consideration of control of
toxic emissions. In addition many of the emission sources are subject to elther 40 CFR 63 Subpart L,
CCCCC or FFFFF. Many of the BACT controls were more stringent than the NESHAPS

V. CONCLUSION '
The Alr Permits Division has made a prcllmmaly determination to approve the construction of the
facility at the Consolidated Environmental Management Inc - Nucor Steel Louisiana near
Convent, St. James Parish, Louisiana, sub_lect to the attached specific and general conditions. In
the event of a discrepancy in the provisions found in the application and those in this Preliminary
Determination Summary, the Preliminary Determination Summary shal! prevail.

b
H
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1. The permittee is authorized to operate in conformity with the specifications submitted to the
Louisiana Department of Environmental Quality (LDEQ) as analyzed in LDEQ’s document
entitled “Preliminary Determination Summary” dated September 25, 2008 and subject to the
following emissions limitations and other specified conditions. Specifications submitted are
contained in the application and Emission Inventory Questionnaire dated May 12, 2008, along
with supplemental information dated June 11, 2008 and July 16, 2008.
MAXIMUM ALLOWABLE EMISSIONS RATES
Unit ID No. Description PMy SO, NOx CcO vOC
Blast STV-101-Blast Furnace | Hot Blast Ib/MM Bru 0.06 |0.0824 {0.0054
Fumace/ |RLPO1S Stoves Common Stack BFG gr/dscf] 0.002 0.039
" |Hot Blast  [RLP0O16 |STV-201-Blast Furnace 2 Hot Blast Nat. Gas gr/MMscf} 2500
Stoves Stoves Common Stack Specific Condition # #2,%3 #4 £4
CST-101- Cast House gr/dsci} 0.003'
Cast House |EQTO!S [Baghouse Vent Ibs/ton hot metal| 0.013 | 0.04 0.055
EQTO16 [CST-201- Cast House 2
Baghouse Vent .
COK-111-Coke Battery | Flue Gas Ibs/ton wet coal|0.01726 0.7 0.06 |0.0035
Coke Oven |RLP006 |Desulfurization Stack charged
Gas RLPO12 |COK-211-Coke Battery 2 Flue Gas :
Desulfurization Stack Specific Condition # #2003
PCI-101 - PCI Mill Vent Specific Condition #] # 12
Blast COK-} 00 - Coke Ovens Coal Handling,
RLPO!3 . .
Furnace and AREO00] Crushing, and Compacting
Coke Oven E : |{COK-104 - Coke Battery | Coke
QT004 .
Coal _ |eqTo10 Handling
Preparation COK-204 - Coke Battery 2 Coke
Handling
COK-101 - Coke Battery 1 Coal Ibs/ton dry coal charged] 0.0081°
Coke Oven (EQTO001 |Charging
Charging  [EQTO007 |COK-201 - Coke Battery 2 Coal
Charging
Coke Oven |EQT002 |COK-102 - Coke Battery i Coal Pushing Ibs“f’" coke pushed|  0.04°[ ©0.098 | 0.019 [0.0638 | 0.077
Pushing  |[EQTO08 |COK-202 - Coke Battery 2 Coal Pushing |  Specific Condition #  # 5 #5 K5 | #5 | #5
COK-103 - Coke Battery } Coke Quench| Milligrams/liter TDS| <1300°
Coke EQT003 |Tower
Quenching |EQTO009 [COK-203 - Coke Battery 2 Coke Quench
Tower
INESHAP Limit

2

LDEQ has determined that compacted coal charging technology will meet the MACT emission limitation of 0.00811b/ton

of dry coal charged, required under 40 CFR63.303(d)(2). ‘
* LDEQ has determined that flat car pushing technology will meet the MACT emission limitation of 0.04 1b of filterable

PM,, per ton of coke pushed required under 40 CFR 63.7290.

* This technology will meet the MACT emission limitation of < 1,100 milligrams per liter TDS concentration, required

under 40 CFR 63.7295(a)(TX1).

Q7
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SPECIFIC CONDITIONS

Consolidated Environmental Management Inc - Nucor Steel

Agency Interest No.: 157847

Consolidated Environmental Management Inc
Convent, St, James Parish, Louisiana

Louisiana

PSD-LA-740
Unit ID No. Description : PM;p ! 50, NOy Co | voC
EQT036 _?_;?](-1101 - S1ag Granulator 1 Granulation Specific Condition # 46 !
t |
EQT037 '?'tr?k-;oz - Slag Granulator 1 Granulation Speciﬁgﬁ Condition # 46 '
EQT038 ?ti—%ﬂ] - Slag Granulator 2 Granulation Speci fic Condition # 46
EQT039 %Séoz - Slag Granulator 2 Granulation Spcciﬂc} Condition # 46
SLG-301 - Air-Cooled Slag Processing . .
EQT040 Load Bin Spccnﬁci: Condition # #6
SLG-302 - Air-Cooled Slag Processin . -
EQT041 Primary Crusher g g Specific Condition # #6
SLG-303 - Air-Cooled Slag Processing - -
EQT042 Primary Screening A Specific Condition # #6
SLG-304 - Air-Cooled Slag Processing . -
EQT043 Secondary Crusher Specxﬁg Condition # #6
SLG-305 - Air-Cooled Slag Processing . -
. Sli:g ' EQT044 Secondary Screen Specnﬁ? Condition # #6
ranulation 306 - Air- i '
Y AREOIL1 SLG 3(_)6 Air-Cooled Slag Processing Specific Condition # 46
o Stockpiles i
Slag Milling X
EQT045 [SLG-401-Slag Mill Wet Slag Feed Bin  |Specific Condition # #6
RLP014 [SLG-402 - Slag Mill Dryer Stack Speciﬁ;c Condition # #7
EQTO46 [v-0-+02 - Slag Mill Dryer Baghouse qpecift condition # | #7
SLG-404 - Slag Mill Dry Slag Feed Bin . "
EQT047 Baghouse Vent Specnﬁ; Condition # #7
SLG-405 - Slag Mil! Crushers/Screeners . .
EQT048 Baghouse Vent . Specific Condition # #7
EQT049 \S/léft-406 - Stag Mill Building Baghouse Specific Condition # 47
SLG-407 - Siag Mill Transfer Points o -
EQT050 Baghouse Vent Specific Condition # #7
SLG-408 - Slag Mill Product Silo - .
EQTO0S1 Baghouse Vent Specific Condition # #7
SLG-409 - Slag Mill Loading Collector . i,
EQTO0S52 Baghouse Vent Specific Condition # #7
AREQ05 [SLG-104 - Blast Furnace 1 Slag Pit | \
Blast AREQ06 ISLG-10S5 - Blast Furnace i Slag Pit 2
Furnace AREQ07 |[SLG-106 - Blast Furnace 1 Slag Pit 3 Specific Condition # P
Slao s |AREQ08 [SLG-204 - Blast Furnace 2 Slag Pit 1 [P°°
g AREQ09 |SLG-205 - Blast Furnace 2 Slag Pit 2 |
AREO010 |SLG-206 - Blast Furnace 2 Slag Pit 3

D
Qo
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SPECIFIC CONDITIONS

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740

Unit

ID No.

Description

PMo

SO,

NOy

co

vOoC

Topgas
Boilers

EQT023
EQT024
EQT025
EQT026
EQT027
EQT028
EQT029
EQT030

PWR-101 - Topgas Boiler No. |
PWR-102 - Topgas Boiler No. 2
PWR-103 - Topgas Boiler No.
PWR-104 - Topgas Boiler No.
PWR-105 - Topgas Boiler No.
PWR-106 - Topgas Boiler No.
PWR-107 - Topgas Boiler No.
PWR-108 - Topgas Boiler No.

o0~} N W oB W

gridscfi

Ib/MM Btu

Specific Condition #

0.002

#2,43

0.092

0.0824

#4

0.0054

#d

Sinter Plant

EQT031

SIN-101 - MEROS System Vent Stack

Ibs/ton finished sinter,
gr/dscf]

0.3
0.002

0.437

0.495

17.942

0.1074

EQT032

SIN-102 - Sinter Plant Main Dedusting
Baghouse Vent

bs/ton finished sinter
gridscf]
gridscf]

0.0036
0.005
0.01°

Cooling -
Towers

EQT060
EQT061
EQT062

TWR-10! - Blast Fumace Cooling Tower
TWR-102 - Iron Solidification Cooling
Tower

TWR-103 - Air Separation Plant Cooling
Tower

milligrams/liter TDS

Specific Condition #

<1100

#9

Storage
Piles

Road Dust

FUGO001
FUG002
FUG003
FUG004
FUGO005
FUGO006
FUG007
FUGO008
ARE002
ARE003

PIL-101 - Coal Storage Piles

PIL-102 - Iron Ore Pellet Storage Piles
PIL-103 - Flux Storage Piles

PIL-104 - Pig Iron Storage Piles
PIL-105 - Granulated Slag Storage Piles
PIL-106 - Sinter Storage Piles

PIL-107 - Coke Breeze Storage Piles
PIL-108 - Mill Scale Storage Piles
FUG-10] - Unpaved Road Fugitive Dust
FUG-102 - Paved Road Fugitive Dust

Specific Condition #

Specific Condifion #

#10

811

Hot Metal
Handling

EQTO02]

PIG-10Q1 - Pig Iron Desulfurization
Station Baghouse Vent

Ibs/ton
hot metal processed

0.005

EQT022

PIG-102 - Pig Iron Solidification
Baghouse Vent

lbs/ton
hot metal processed

0.0019

Stock
House;
Sinter
Material
Handling

EQT033
EQT034
EQT035
EQTO053
EQT054

SIN-103 - Coke and Petcoke Crushing
Dedusting Baghouse Vent

SIN-105 - Sinter FGD Lime Silo
Unloading

SIN-106 - Sinter FGD Waste Loading
STC-101 - Stock House 1 Baghouse
Vent

STC-201 - Stock House 2 Baghouse

Vent

Specif';c Condition #

*This emission rate is the MACT emission limitation of 0.3 Ib/ton of product sinter, required under 40 CFR 63.7790(a).

® This is the MACT emission limitation for the discharge end and sinter cooler at a new sinter plant, required under 40 CFR

9%
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SPECIFIC CONDiTIONS

Consolidated Environmental Management Inc - Nucor Steel
Agency Interest:No.: 157847
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740

Louisiana

. Unit

1D No. Description PMy~

S0, NOx CoO | vOC

Material
Handling

and Transfer

1
i
DOC-101 - Dock 1 Loading/Unloading ' |
Gantry Crane :
DOC-102 - Dock 2 Loading/Unloading |
Gantry Crane I
DST-101-Blast Fumnace 1 Topgas Dust
Catcher
DST-201-Blast Furnace 2 Topgas Dust
Catcher
FUG-103 - Conveyor Fugitives

EQT017
EQT018
EQT019
EQT020
ARE004
EQT059

[
Spcciiﬁc Condition #| # 13

Material
Handling

and Transfer

ICOK-112 - Coke Battery 1 FGD Lime
Silo Unloading

COK-113 - Coke Battery 1 FGD Waste
Loading

COK-212 - Coke Battery 2 FGD Lime
Silo Unloading

COK-213 - Coke Battery 2 FGD Waste
Loading

EQT005
EQT006
EQTO11
EQTO12
EQTO13
EQTO14

f
|
TRN-101 - Wagon Tipper i
I
1
i
+

Speciﬁc Condition #| # 12

|
COK-214 - Coke Bin Tower =
COK-215 - Coke Screening i

L
BACT is also selected as a maximum content of 1.3% sulfur in the coal.

2,
3. BACT for SO, from natural gas combustion is to purchase natural gas containing no more than
2500 gr of Sulfur per MM scf for the Blast Furnace / Hot Blast Stoves/ Top Gas Boilers.
|
4. BACT for CO and VOC is selected to be good combustlon practices during the operation of the
Blast Furnace / Hot Blast Stoves/ Top Gas Bmler‘s
5. BACT is selected to be compacted coal and ﬂa:t car pushing, which -represents an Inherently
Lower Polluting Process. |
6. BACT is selected to be wet suppression of dust generating sources (slag granulation) by water
sprays. This technology is inherent to the granuléted slag process.
7. BACT for the granulated slag milling process is selected as collection and control by fabric
filters. ‘
B N ! .
8. BACT is determined to be wet suppression of dulst generating sources by water sprays at the
slag pits after air cooling and prior to removal by a mechanical loader.
l
9. BACT is selected to be a combination of less man 1,100 muugrams pel liter TDS concentration

in the cooling water and drift eliminators employmg a drift maximum of 0.0005%.
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SPECIFIC CONDITIONS

Consolidated Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana
PSD-LA-740

10. BACT is selected to be implementation of wet suppression of dust generating sources by water
sprays at each storage pile site. Roadways shall be sprayed to reduce emissions.

11. BACT for road dust is selected as paving where practicable, and roadway watering and reduced
speed limit on unpaved roads.

12. BACT is selected as collection and control by fabric filters.

| 13. BACT is selected to be enclosed conveyors as the most stringent control option for material

| handling conveyors. Water sprays and partial enclosures are additional control methods which

‘ will be employed at specific and drop points. BACT for the various loading and unloading
operations and similar sources is selected as collection and control by fabric filters.

Lan]
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!
LOUISIANA AIR EMISSION PERMIT
GENERAL CONDITIONS

L This permlt is issued on the basis of the emissions reported in the appiication for approval of
emissions and in no way guarantees that the design scheme presentcd will be capable of
controlling the emissions to the type and quar}tltnes stated. Failure to install, properly operate
and/or maintain all proposed control measures and/or equipment as spemﬁed in the application and
supplemental information shall be considered a violation of the permit and LAC 33:11L501. If the
emissions are determined to be greater than those allowed by the permit (e.g. during the
shakedown period for new or modified equi;iment) or if proposed|control measures and/or
equipment are not installed or do not perform according to design efﬁcnency, an application to
modify the permit must be submitted. All terms and conditions of this permlt shall remain in effect
unless and until revised by the permitting authorlty

IL The permittee is subject to all applicable provisnons of the Louisiana’ Air Quality Regulations.
Violation of the terms and conditions of the permit constitutes a violation of these regulations.

IIL The Emission Rates for Crzterla Pollutants, Emlssaon Rates for TAP/HAP & Other Pollutants,
and Specific Requ1rements sections or, where included, Emission Inventory Questionnaire sheets
establish the emission limitations and are a part of the permit. Any operatmg limitations are noted
in the Specific Requirements or, where 1ncluded Tables 2 and 3 of the permit. The synopsis is
based on the application and Emission Inventory Questionnaire dated May 12, 2008, along with-
supplemental information dated August 6, 2008, August 7, 2008, August 8, 2008, August 11,
2008, August 12, 2008, August 13, 2008, August 25, 2008, August 26, 2008 and September 24,
2008 were also received. o '

Iv. This permit shall become invalid, for the sources;not constructed, if:
A. Construction is not commenced, or biriding agreements or contractual obligatibns to
undertake a program of construction of the project are not entered into, within two (2) years
(18 months for PSD permits) after 1 issuance of thls permit, or;
:
B.  If construction is dxscontmucd for a perlod of two (2) years (18 months for PSD permits) or
more:; |

The administrative authority may extend this txme period upon a satisfactory showing that an
extension is justified. ‘

J

This provision does not apply to the time period‘ between construction orf the approved phases of a
phased construction project. However, each phase must commence constructlon within two (2)
years (18 months for PSD permits) of its pro_]ected and approved commencement date.

V. The permittee shall submit semiannual reports of progress outlining the status of construction,
noting any design changes, modifications or alterations in the constructlon schedule which have or
may have an effect on the emission rates or ambient air quality levels. These reports shall continue
to be submitted until such time as construction is certified as being comp}ete Furthermore, for any

significant change in the design, prior approval shiall be obtained from the Office of Environmental
Services, Air Permits Division. { :

cemﬁed as comnlete and the est1matcd date of start-un of onerataon The appropriate Regional

orm 7030 r15 : 102
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VIL

VIIL

IX.

X1.

LOUISIANA AIR EMISSION PERMIT
GENERAL CONDITIONS

Office shall also be so notified within the same time frame.

Any emissions testing performed for purposes of demonstrating compliance with the limitations
set forth in paragraph 1II shall be conducted in accordance with the methods described in the
Specific Conditions and, where included, Tables 1, 2, 3, 4, and 5 of this permit. Any deviation
from or modification of the methods used for testing shall have prior approval from the Office of
Environmental Assessment, Air Quality. Assessment Division.

The emission testing described in paragraph VII above, or established in the specific conditions of
this permit, shall be conducted within sixty (60) days afier achieving normal production rate or
after the end of the shakedown period, but in no event later than 180 days after initial start-up (or
restart-up after modification). The Office of Environmental Assessment, Air Quality Assessment
Division shall be notified at least (30) days prior o testing and shall be given the opportunity to
conduct a pretest meeting and cbserve the emission testing. The test results shall be submitted to
the Air Quality Assessment Division within sixty (60) days after the complete testing. As required
by LAC 33:111.913, the permittee shail provide necessary sampling ports in stacks or ducts and
such other safe and proper sampling and testing facilities for proper determination of the emission
limits.

The permittee shall, within 180 days after start-up and shakedown of each project or unit, report to
the Office of Environmental Compliance, Enforcement Division any significant difference in -
operating emission rates as compared to those limitations specified in paragraph 1I1. This report
shall also include, but not be limited to, malfunctions and upsets. A permit modification shall be
submitted, if necessary, as required in Condition I.

The permitiee shall retain records of all information resulting from monitoring activities and
information indicating operating parameters as specified in the specific conditions of this permit
for a minimum of at least five (5) years.

If for any reason the permittee does not comply with, or will not be able to comply with, the
emission limitations specified in this permit, the permittee shall provide the Office of
Environmental Compliance, Enforcement Division with a written report as specified below.

A. A written report shall be submitted within 7 days of any emission in excess of permit
requirements by an amount greater than the Reportable Quantity established for that
pollutant in LAC 33.1.Chapter 39.

B. A written report shall be submitted within 7 days of the initial occurrence of any emission in
excess of permit requirements, regardless of the amount, where such emission occurs over a
period of seven days or longer.

C. A written report shall be submitted quarterly to address all emission limitation exceedances
not included in paragraphs A or B above. The schedule for submittal of quarterly reports

shall be no ]ater than the dates specnﬁed below for any emission limitation exceedances

Rcoon bv June 30 to cover Januarv throuah March

Report by September 30 to cover April through June

Report by December 31 to cover July through September

1

2.
3.
4.

Report by March 31 to cover October through December

Yo

rnr'nﬁ 7ﬂ'lﬂ rls : 103
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|

LOUISIANA AIR EMISSION PERMIT
GENERAL CONDITIONS

T

D. Each report submitted in accordance wrth this condltlon shall contain the following

information: ; |
[ b
1. Description of noncomplying emission(s);
2. Cause of noncompliance; .
3. Anticipated time the nonoomplrance is expected to continue, or if corrected, the
duration of the period of noncompliance;
4. Steps taken by the permittee to reduce and eliminate the| noncomplying emissions;
and : ;
5. Steps taken by the permittee to prevent recurrences of the noncomplymg emlssmns

E.  Any written report submitted in advance of the timeframes specrﬁed above, in accordance
with an applicable regulation, may serve to meet the reporting requ1rements of this condition
provided all information specified above is included. For Part 70'sources reports submitted
in accordance with Part 70 General Condition R shall serve to meet the requirements of this
condition provided all specified information is included. Reportin'g under this condition does
not relieve the permittee from the repoiting requirements of any applicable regulation, '
including LAC 33.1.Chapter 39, LAC 33. III Chapter 9, and LAC 33.111.5107.

Permittee shall allow the authorized officers and employees of the Department of Environmental
Quality, at all reasonable times and upon presentatlon of identification, to :
l
A.  Enter upon the permittee's premises where regulated facilities are located, regulated activities
- are conducted or where records required under this permit are kept;

B. Have access to and copy any records that are required to be kept under the terms and
conditions of this permit, the Louisiana Air Quality Regulations, o'r the Act;

C. Inspect any facilities, equipment (mcludmg monitoring methods and an operatlon and
maintenance inspection), or operations regulated under this pemnt and

D.  Sample or monitor, for the purpose of assurmg compliance with this permit or as otherwise
authorized by the Act or regulations adopted thereunder, any substances Or parameters at any
location. . ! .

, |

If samples are taken under Section XIL.D. above the officer or employ!'ee obtaining such samples
shall give the owner, operator or agent in charge a receipt describing the sample obtained. If
requested prior to leaving the premises, a portion of each sample equa]'m volume or weight to the
portion retained shall be given to the owner, operator or agent in charge. If an analysis is made of

such samples, a copy of the analysis shall be fu:mished promptly to the owner, operator or agency

in charge. !

The perrmttee sha[l allow authorlzed ofﬁcers and employees of the Department of Envrronmental

ESR=2 2 23
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LOUISIANA AIR EMISSION PERMIT

GENERAL CONDITIONS
i
| XV, The permittee shall comply with the reporting requirements specified under LAC 33:111.919 as
well as notification requirements specified under LAC 33:111.927.

XVI. In the event of any change in ownership of the source described in this permit, the permittee and
the succeeding owner shall notify the Office of Environmental Services in accordance with LAC
33:1.Chapter 19.Facility Name and Ownership/Operator Changes Process.

XVIL Very small emissions to the air resulting from routine operations, that are predictable, expected,
periodic, and quantifiable and that are submitted by the permitted facility and approved by the Air
Permits Division are considered authorized discharges. Approved activities are noted in the
General Condition XVII Activities List of this permit. To be approved as an authorized discharge,
these very small releases must:

t.  Generally be less than 5 TPY

2.  Be less than the minimum emission rate (MER)

3. Be scheduled daily, weekly, monthly, etc., or

4. Be necessary prior to plant startup or after shutdown [line or compressor
pressuring/depressuring for example]

These releases are not included in the permit totals because they are small and will have an

insignificant impact on air quality. This general condition does not authorize the maintenance of a

nuisance, or a danger to public health and safety. The permitted facility must comply with all

applicable requirements, including release reporting under LAC 33:1.3901.

XVIIL Provisions of the permit may be appealed to the secretary in writing pursuant to La. R.S.
30:2024(A) within 30 days from notice of the permit action. A request may be made to the
secretary to suspend those provisions of the permit specifically appealed. The permit remains in
effect to the extent that the secretary or assistant secretary does not elect to suspend the
appealed provisions as requested or, at his discretion, other permit provisions as well.
Construction cannot proceed, except as specifically approved by the secretary or assistant
secretary, until a final decision has been rendered on the appeal. A request for hearing must be sent
to the Office of the Secretary. A request for hearing must be sent to the following:

Attention: Office of the Secretary, Legal Services Division
La. Dept. of Environmental Quality

Post Office Box 4302

Baton Rouge, Louisiana 70821-4302

XIX. For Part 70 sources, certain Part 70 general conditions may duplicate or conflict with state general
conditions. To the extent that any Part 70 conditions conflict with state general conditions, then the
Part 70 general conditions control. To the extent that any Part 70 general conditions duplicate any
state general conditions, then such state and Part 70 provisions will be enforced as if there is only
one condition rather than two conditions.

Form 7030 rl5 105
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TABLE I: BACT COST SUMMARY

ﬁoumcrmm:& Environmental Management Inc - Nucor Steel Louisiana
Agency Interest No.: 157847
Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana

LDEQ-EDMS Document 38131069, Page 266 of 310

- PSD-LA-740
NOTE: No alternatives were eliminated due to costs :
Availability/ | Negative Control Emissions | Capital Cost| Annualized Cost
Control Altematives Feasibility Impacts Efficiency | Reduction 3] Cost Effectivene
(a) (TPY) (%) ($/ton)
Source YD — Description (EQT #) ) ‘
Pollutant-|Description of Alternative Control #1- | - -\ | | | | N I

|

o Ummoiwaoa of Alternative Control #2 -

- “IPollutant |Description of Alternative Control #1

Description of Alternative Control #2

Source ID - Description (EQT #)

Pollutant [Description of Alternative Control #1

Description of Alternative Control #2

Pollutant [Description of Alternative Conirol #1

Description of Alternative Conirol #2

(Notes: a) mewme.m impacts: 1) economic, 2) environmental, 3) energy, 4) safety
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Consolidated Environmental Management Inc - Nucor Steel Louisiana

TABLE II: AIR QUALITY ANALYSIS SUMMARY

Agency Interest No.: 157847

. Consolidated Environmental Management Inc
Convent, St. James Parish, Louisiana

PSD-L.A-740
Current
: . Preliminary | - Significant Monitored Level of Maximum Modeled + Modeled PSID | | Allowable
Averaging Screening Monitoring | Background | Significant Modeled Background Increment Class I} PSD
Pollutant Period Concentration | Concentration | Concentration Impact Concentration | Concentration| NAAQS | Consumption | | Increment
(pg/m)) (pg/m’) (pg/m’) (ng/m’) (pg/m’) (pg/m’) (ug/m’) (pg/mi) (ug/m’)

PM,q 24-hour 232 10 52 5 3364 3884 150 24.8 34
50, 3-hour 128.6 - 154.6 25 1538.6 1693.2 1300 98.3 51

24-hour 38.9 13 498 5 581.0 630.8 365 379 91

Annual 88 - 10.5 1 78.7 88.5 80 9.1 20
NOx Annuai 3.6 14 9.4 1 50.8 60.2 100 3.4 25
jco 1-hour 1194.4 - NA 2000 NA NA 40,000 NA -

8-hour 475.7 575 NA 500 NA NA 10,000 NA -
NR = Not required
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